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(57) Abstract: A novel compound having excellent DPPIV inhibitory ac- 
tivity. It is a compound represented by the general formula (I) (wherein T 1 
means an optionally substituted, mono- or bicyclic, 4- to 12-membered het- 
erocycle containing one or two nitrogen atoms therein; the structure shown 
by (II) means a double bond or single bond; X 3 means oxygen or sulfur; X 1 
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Z 2 and Z 3 each independently means nitrogen, -CR 1 ^ carbonyl, or -NR 2 -; 
. and R 1 , R 2 , R 3 , and X 2 each independently means optionally substituted Ci. 6 
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[123 [i3 mt<nfc&®hh<te*nM*Mtthbomi®&tti-Zffi 
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20 [153 »9S©l!3ft©fc©©x [13 IBfi©fc^fcL<tt*©J&S^tt**i,e>© 

ci63 twa^s*, v^-rrvA^mr-*. 1 via«#^»*£A©feaBH 

4fd{*TO^J-efe5 [15] IB*J©4fcffi. 
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Z-^^-2-^yf-)Vm, 4-*^U-2-^>f/l<m, 2-^A— 3— < 
^?vl^ s 3-^/1—3 !^9vl^ 2, 3 -5>*9vU-l 3, 
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20 /M"3ri^ 2-7^ tVl^^rv^ 2-^^-l-7 c PtVv^iX^ 2-^ 
^-2-7°nt <> y^drv'S> .1 -^^vl^^f 2 -T^/l^^rv^ 1 -*< 

yf;l't^v'S, 2-^O-^^v-S, 3 -'^fvl'^v'Ss 2-^^/U-l 
-^/V** V2£ % 3 -7* 9vv— 1 -^A^v"^ 2 5vV- 2 -zf?-;l>* 

25 1 -^v'/M-dri^ 2-^^i//V^^ 3 ^/M"^^ 2 
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;V- 1 -^O-fvl^^g, 2 =f-;V- 2 —O'f-jVtti/^ 3 2 
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As**i"£ s 3, 3— i^^vU-l-^/M-^v'g, 2, 2-i?*?'A'-l—'7 
5 2 -rc^v- l -y^/V^v'S, 3, 3-^^-2-^^ 

±15 rc 1 _ 6 7^a*V;&/l<tf=A*J «t ttH&f2jt«tf> rc^eT/Va^Sj 

££It!*U JW!l<bLTfi^^;t^ 1- 
^nfcVU^^ 2-^PfcVl^^S, 2-^^-1-^ tV^^S. 2-* 
15 ^-2-7°PtV^^-S N 1-^vloM^ 

2 -sO-J-sU^X-m, 3 °>"f-JU^m, 2-^^/V-l-zf^/Uf-^ 

-2-zf^/^^-m, 2, 2--^^-l-7°ntVV^^ 1— 

& 2-^^r^l^^-S, 3 -3r->vl^;tS, 2-^^V-l-^^/l'5 L ^ % 

20 S-^^-l-^O-^/W^S, 4-;*^- 1 -^.y^U^m, 2-*<?-;V 

2, 3— ^fvV-l-^fvl^-g, 3, 3-'J^f-;U-l-^;\^^m, 2, 
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±fs rc 6 . 10 7y -/ugj ^ ^nife e ~ i o <D^m^(Dmtykmm^.m 
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-a*, t-y ry^st t°yywust 7? if vat fr^jy^n, ;t*-y- 
i?7/-;^ fy^yyat v^ys, yfy^n, ^yK-z^at <<v4 
5 ^ k-a^. y v^y-A«, ^n^yf, *y y vat >f y y vat v vy 
yvat wyyi, 3v*-y-y vat t-^y-vvat 7*7V>at yyv 
at 7°xy vvat fi/77yf, ^^/f7y-;^ ^yy*77yf, -< 
yyft7iyi, ^o-x^-df-y-y— /m, ^yXf7/-;^ ^vx^r-Vr 
y-^at ^yx^r 5 ^y-^, -rs^ytry^yat ifnpfyi?ys N t°o 
10 n tr-y $ ^yvat t°y Kt°y $ &vmtti?#bff fetus. 

±12 r5~l 0l^fn7!)-/Hj ltTfB£|fc rs~ 1 0l^fn7 y- 

±13 rc 6 _ 10 ry-^c 1 _ 6 r^'¥7i'£j ittttiajas rc^eTA^A-gj * 

15 0!£L"tHU -at^^-A^fc, 3-7i=/l/- 1 -7"o fcVW-S&^fo 

rf feftSo 

±1S ^5-1 0l^xn7!J^C 1 _ 6 7/v^Hj irttMIB^ rc 1 _,7A' 
dr A-gj * <Z>fiE©7ksjf IK-? Sr. SulBS^ r 5 ~ 1 0 n7!) -A^j -ejtlfc 

Lfcg&E* u £#09 iim 2 - tr y ?vu£, 2 -^at^A-y. 
20 if #*>rf fetus. 

r5*fc»i6^7 i ar9-/i«j i» % at^^ai^^s^^assft 

l^LB"^ (? SIWaE©««r#MW-5J!|(-T-itiK: 1 d»Mfcftfi£>'^ bJK^ 
S#«j^©at*r*!*UA#mLTtt % fy-Vvat f^iyf, 77yf t 

tro-/m % ^-^•y-y-;Ht N y y*-y-y-A<at try-;^ ^y^ T y_ /U 
25 at ys^v-A^at hyTV-A-at fyy-zugt ^7^7/^1, **-y- 
^TV-A-at fy^yvat t-y^y>gjt t^vat&ifasifctf fetus. 
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2 d a f y 4 -W>t**fctt6 o p ey s?^- 3 -j;i>mft}?&h 
io _k|s O h^iyt-y^gj ^ t&iB^a re ys^gj ffoffit©**^^ 

±E M h^>tfy§s?/n;j tit, SfHB» rt'y^/ugj foffift©** 
* fcfi-^refc s 4~i2 t it, 

20 2)^^^^^^-f5M^f^ i * fcf* 2 floimuK^^ir u 

3)gm«&WLT^Tt>J;V> 
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miSj:tfnHt-tiT^en«lAL"rO*fcttl«ra!Srt-5. R 31 &VnLR 44 K 
feftS^TtUd^Ott-^^o-CC^eT/U^^^^^LTtiV^) Tgj 

T 1 "^ HB|^©JMHKWl*fc»2fl-e*>5 % 75>'MfcliC 1 .,7^ 

/wt ^ / m ^ lt v t> <t v 4~s mm&&\ m^-r s * 

(Sat*S©lilS:»l«i-51g^-©»dS 4 fcv* L 8 Tfc 9 , 

©fi&^ £ ltt § / tcit C , _ 6 T/^/UT $ y LT v nt t> i V \ 

it 2 ofcte Lfcfc*WiP-c 5 r. £ & L s Jtrftfll i LT 14, ^ ^7" 5 y m, 
^5vW5/g N 7°PtVPT$/^ S^TvkTS/aSU ^xf^7?y^ ^7° 

(1) T la ,b UT^jgfdtt, hV^^- l-^A-S, [1. 4]S?Ti?^^- 1- 
-fy^m, [1. SJ^T/^^-l— 7$;SfcL<ttC 1 .,7^75 
/Sfc^LT^Tk H^TWitls- 1 fyl*, 7$ /g*>L< ttC^.T/^ 

TA^-AsT 5 / SSr^f LTV^T t> £ V n tf-S y yy- x 7$;Sfet<tt 
C x _ 6 TAs*Ar7 5 7 LTV ^ <fe i V n71?^ X— T tcteT $ / % t> t 
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(2) 

R 50 R 51 




NH 



NH t>tc\Z 




NH 



(3) Sfefc»jgK:H:lf«<9^-l-^ (Vv£, 3-7 5/-t^y W-l— < 
io a^* tt 3 - p< ?vvr s j - f v ?y- 1 -'f^lTfe t) s 

( 4 ) <b o t s^- 1 — f ^mx~h s 0 

[T lb ©lCii] 

T lb «, tf'«?$?i'-l--f** > 3 - 7 ^ - txy e/y- i 
15 -l-^f/l^TffcS. 

[X 8a ©Ii] 
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(1) fp&ncftfrmm*. 2 — i>*?-;um^ 2-^-/1^ 3-^^-2- 

zf'r^/uM, ^<yi?;\s&ti felt 2 --f^r^svMTh <0 \ 

( 2 ) «t <o (4 2 -y^^/ws* fcri 2 - ^=/wan?* 9 . % 

(3) $fefc*9Fjit»i2-^~/H5T?*>5 e 
[X lb OS^] 

X lb fi, 7k^§fliH\ 2—^^=/!^ 2-^^/1^ 3-^^/V-2-^ 

( 1 ) 2 -y^A«*fcii 2 -7T^;Htfc 9 s 

(2) £<OfmM*2--7?--;vm-T?hz >0 

5feU A l "*4**JSt?\ C^eT^H, C,.,7;^s/kS % C 2 _ 6 7VW* 
A***!*-*"*) T?*fc3*tS*J *ft!ft-rs«^ 

(1) frjifctt, 2kSUg-7- % i&HIC^ i/771, * h^i/Ss i- 

A*^M-*^afc, try j?;mm^s, 
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[X 2 

X 2i \^mm^ C 2 _ 6 T/Hr=/V^ C^TVl^^g, v^n^M?~/U 

iH-\?])i?y-2-*y-4frm, i-^^-iH-t-y^-2-^ 

bjIfmsg&^LT^T <b *v 5 £fci* 6l^fo T V TlBg«f£B 

B^^fm5S^LTV^T^J:V>t 0 y^C 1 _ 6 T/^/V'^S*-rS^ (fi 
10 ^^Bli^i!^ ->7/I, C^sT^/vm, C 2 _ 6 T/K^-/U- 

(i) msuctHs xfM, n-^ntvi^ 2 

-So) 1«}3*h5^ 3-v'7V7 B Pfc:V^ 7!)/Hk 2-^alf=/H, 2 

y ^ h drixt' y i?/um, *h*ist°v$. iP/um, m y y y /uat 

20 fy^/M^V^ lH-^!J^-2-ty-5-^S, l-p< 

l H— tfy v^- 2 -irV- 5 -> r A«s TIB«Ma*YA»6>»tfix5ii;Sr 
^TLTWCfciV^aisTU*, TlBffi&^Y;5>e>jltfft5££#LTVvr't>,fc^ 

25 tf^AXfr&feS&ftbSK 
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- 1° y $*^2k 2-^na-4-t°y v?/vstfc« i h- try *Jy- 2 -^v-- 5 

5 (3) $5>t0iittt^^^ i/^P/ntVMf;H, 

3-7y;l/E 2-^ b3->-5-t°y 2-^h^^-5-t° 

y 2-^PP-4-t*y 5?/u3£* fe ft 1 h - 1° y s? v- 2-*>-s-j 

HUlBT la *fc(iT ,b N X3a, X^t.tc\tXK RK X* ©S^fcl:*5^T£F3§& 

15 ^frffilfcUTHL, 

(1) ^ayvjg^ 

(2) =FnS, 

(3) ^rya 

(4) by7/^n^f/l/S, 

20 (5) 5£-T 2 -T 3 (5£*, T 2 f^ C^.T^V^ fit* 

^^7^-/H, S-O-CO- S-CO 

-0- N S-NR T - S-CO-NR 1 -, S-NR T -CO- S~S0 2 -N 
R T -*fcfi^-NR T -S0 2 -T-g^^tt5S^E*U T 3 :fc«l;tfR T |2 N 

26 /u^svm. Ci_ e TA'^=/Hi % C 2 _,7VK*=/I^ C,_ 10 7y-/H % 5~1 
0l^TD7y-/H, 4~8M^xP^^^ic*-t--5o fe*TU T 3 :fcJ;tfR 
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c , _ 6 7/^;wf^it-i £ tt 5 m& b & 5 $ 0 ) xmt> $ tu§ g & & 

10 Si till k $M4 * fctei&SttT $ / m £ ttWrf 6>*K f» 
a^^Kx 7v/* -^W^ iB^It t^m, XT-TVls&s 3fS 
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~B (OH) 2 , 4, 4, 5, 5-fh7>f/V-l, 3, 2-VJr* 
3fct43;-Sn (R 1 ) , (j£=K R *«C ,_,7MA*«r 
)T«t>**t5aE4if) Sr#*1-5 0 Ha 1 tttt*^ **HR^ a 

J*m*. VWJ»m*. -MgCU -MgBr, -Sn (R l ) 3 (:$4S RM4 

/ :n?vH8gs©7 § 7 S©«gBS*at!*i-5 0 T 2 b f*T 1 <t ft&g©£<t> L < ttfii 

g& ( t -:/ r- *>s*jViS~,vmf£ if) Sr*^ bfcT § / mZfiirZ T 1 

5 0 

<«afcWfeA> 

tV{j^h N Xt— 

1« 1a-2 2a I 4a 

5a 5a-2 ^ X 2 ^ 8a k 2 8a . 2 R » a ^ 

7a 

[ISA 1 ] 

*Hlift^ (1 a) [CAS No. 1 0 7 6-2 2 - 8 ] i flj£4fe ( 1 a- 
2)Sr1KftR^**5ii:lcJ:5 x ft-g^ (l a ) ©7ft©T§ /Slre»S*# 
AU (2 a) Sr#5IgT?*>« e 
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To0kftx~BJ&%ft o^h $ 0 r <dw&, Wto ( 1 a - 2 ) ttte&m ( l a ) 

^A***/K, N, N-^fMMT? K N-^^oUK^ >J**-f- 

a, Tk^b^y^A, ^y^-^A, «&y?A, flaHrffr 

y ivr 5 k* * y * a t** h y * y /vr $ k^©^s©#st, o ■c** e> i 

5 0tI©St^ »&*^5-i:^-C#5o (la) fc^UT* 

Stt i ~ 2 gift r t as#$ uv\ 

15 t"WC'fe.J^5~l O^foTU-^S©^ ft^U a-2)ibT» N A 

fcfl 5. ZtDm&s fc^U &-2)*\\&® (la) I^LTl- 

^ao^^ ^nn^/W^ 1, 4 -S^ri*-^ 7f7t K P 
20 77^ h/U:t>\ t?ys^ N, N-^f;^M7 5 F, N-^fvUfaJJ 
K^<?©»j|ef % hy^^UT?^ *MV7u bTA^fvPTS^ t?y^>\ N, 
N-S^5vKT5/ f y^^olHfcfcJ:^ MM (II), hU7;^cii 

sdiK mm a ih as km an ^©«^o##t, omis 

OtXDMft-e, £j£*fr5 3. ffi^^b^) (la) \z.n 

25 bTO. i~23*fflv^S£i: jJJ#*bV\ 
[ISA 2] 



WO 2004/050656 



PCT/JP2003/0 15402 



-27- 

*a»Mb** (2 a) fc/NB^vfl^itrffrti:**, fls^* (3 a) ^Hsig 

5 fc^P^Mb&Btfb^* (2 a) fc-tfLT 1 ~4 liftfflV^ £ LV\ 

/K N, N-^f;v*^A7 5 h\ N-^f;HfP y l, 4-S?tf-3MJ->\ 

10 [IgA3] 

#Igttrt;£4fe (3 a) *^a/HbLT, ffr&fc (4 a) Sr#*XB-C*S 0 
RJC:*f ! l : fcbTtt#»cillSR$tt5t>© , T?W:*v^ fb-a^ (3 a) jsiw*/ 

15 hy/K ^onx^yf^^s - -5 0 
[ISA 4] 

ttmtttt&m (4 a) ©JnTk^SJE&^i?), -fb-a^ (5 a) *nz>iMx~h 

r y y Tka&flrf- b y *A;fcjf©ig£&/gv\ ^5vv 

20 (-g-7X), N-^^foy Th7t KP77^ (-g- 

*) *fcf47K^if©«fc5V^ttiix^©jl^^ 0 < Cd>e>l5 0 , CT?»SSr 
ff5ridST»|t5. i£Stt{bl^5 (4 a) K#lti~i o^-ftJBv^r^s&s 

[XgA5] 

25 *I8tt^ (5 a) *fc^(5a-2)«r«ftR&$**££fcJ:tK fc^ 
* (6 a) Sr#5IS-efe^ 0 fcfc, X 2 j8*3k*«-?-©»£\ -©IS«^< r i 
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5o 

M(5a-2)^ 5tX*-U a (5*rt» % X 2 *5j;t^U 2 f4tai2^»i:^miRl 
>\ a— K/n/<y, 'O'^n? K^fiDTA^rA/^'f H\ 7!i;^p$ h\ 

T<D0kftXKfc%'ff O^t 1$X% 3„ it&b (5 a) fcttLTfljfr* 

(5a-2)^l~2SlfflV>5ri:^* LV\ 

rf7tKo77^ hA^^<^^ *»ft;y?-*A % *BMw-hy* 
a, *iMb*y^A N ^say^A, ash-m/pa, ^m#yt7A, mm±^^ 
a, 7k^by^!7A s Tk^b-T-hy >7A N TKm^y^A, y^Ay^A, ^ 
Ay^A, y^«7Ab^ hy ^a^ats; h\ Thy pAtr^by^/uf 
15 y at 5 k\ * y !7 a if* h y p< ^a-> y at $ K*©4S26©#fc"F; o x:^h i 
soic^m^-^ 5o r©^a- N igswb-a^ (5 a) ^ 

^A-r 5 x 2 &m&mz^ u-c wr t> ± ^ c , _ a 0 r y -as* fcwt«ftai«r*- u 

TVvCbJ:^5~l 0l^ra7!J-;H©^ M(5a-2)i:Lm A 
20 fW&Klf!l*.»£ TJJ-A^o^tt^fcttx ^nTy— A^a^fcif/llvCKJfc 

fc£»(5 a-2)&4fcg4» (5 a) I^LTl- 

r<£>^g\ ^ap^y, ^bp*aa % i, xhytKo 

25 h'y^o^m^s hy^AT?>, ^y/n^xf^^y, t°y^, n, 
n-^^at$/ ify ^i^omxatxfs w&m (n), h^^tn^ 
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i(n), mm (id, z $ im (id momtmnft&T. o<ca^i 5 
ox:<Dm&x\ Kfo%ftozk&x^z a ^<dw&. mm&it&h (5 a) cat 

[ItA6] 

5 fcURHtffefc* (6 a) fcfc^fc (7 a) ZRmZ*kX, flj£4fe (8 a) £#5 
X@Tfo5„ £©:J§£\ fb-e^ (7 a) KMb^fe (6 a) KM LT 1 ~4 ^SffiV^ 

ft&m (6 a) te&WY&m (7 a) fcftfrU Ot^fe 2 0 0 c CO)iagT\ 
DDBA7] 

15 *X@tt-fb-e^ (8a) fc<fb£*(8 a - 2) £ £ fclj: 9 „ ^ 

to (8 a) ©2<aicmftSSr«AU fcl^J (9 a) Sr#5lST?fc5 0 

/HI, 7i/-/K t !i f ^7 5 F^07 U ^7^3-/1/^ 7^-7, 

7!I-/i'7$ Vi, *$V^"*—)V S t -^f /V>/V*^y^07^/i'y;^ 

25 ^y=+-^RJtS^ #8tfH^j«*£*fctf5££#T?£6. £©#e\ -fb 
3* (8a-2) »ijb^» (8a) fc#LT 1~1 0Sft*fctt!ESJfcT?5~ 1 0 
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lii*tT$#a\ IttiUTtt, Mit])^^^ *ma-hV <7A % *mte;&y<7 
a, ^y^*A s hy?A % ^K*yi7A N K»fev5rA % **flsy^ 
a. 7K!i<fb:h h y TkSf-fb/jy >7a n ^^y^!7A, ^^y^A, y^ 
T?Afc-* h y ^^vwyA-rs k % ^ h y h y ^/w^y/vr? #y 
10 «7 a tr* h y ^ ?vwy n\ h y $ ^&/sv^ t b z 0 r 

(8 a) Kl»LT«»4l~10S*ffl^5ri:##*U\ £i£ 
Sitl4 OTC^fe 1 5 orwiift-CKJSSrfT 5 £ i 5„ 

*fc^7^?A«^©»^ttja#ftT^ {MM (8 a -2) £ LTM 1 ^ 
MgCK MgBr, Sn (R z ) 3 (*W N R z «BUf5^i: US ^fcSBfc-TS) ft 
15 2f"T?S>5ffc£4ft>&JB^-t\ fljfc* (8 a) fls£* (9a) £#5w<b 

^•t?#5o flS-Q* (8a-2) fitffc^* (8a) I^Ul~5 03i 

N-^f^fPDr/, 1, 4— SWM^ rh7th*D77^ ^ h*is=- 
20 ^y**ffl^5rfciPt#5. 

$J*f&Mk LTIi N rF7^Fy73:^^7^y/<7^ S^^^i) 

a *fls**«rffl^sr ^JRttSSEWb-a* (8a) I^LTO. 0 1- 

25 2^Sffl^Si i##*LV\, 



WO 2004/050656 



PCT/JP2003/015402 



-31- 

a, ^y^A, ^-T-hy^A, ^g^y?^ zM5ttey^<7 
a n Tk^t-T-hy >?a, ^itfb&y y^^y?^ y^At** m 
A-^y^T? h\ -t-hy fy ^^/u-ixy^T? K #y ^Atfx b y ^ 

/^y/VT5:F, hy^^T$^SrfflV>5rt^-C^5 0 ®SM}20 < Cfr>e> 
10 1 5 0°CX\ Rfofrft ?ZkftX-%Z> 0 

(8 a) ^©T 2 Mw*3^Tt-^>dr^^-/vS©J;5^^S(e: 



<»3I#ifcB> 




20 [ISB1] 
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ttmmt&to db) gk&#& a * ©ib-s* 5a) © 9 $ y g&i&gi 

rt^-e§r^ 0 tiM88*3il*ffr&<fe (lb) fcatLT 1 ~ 2 %&<DM%%\,^% Zbfr 
N-^f;vt°oiJFy, l, 4-S^NrD-y, xf7tFn77^ h^v-^ 

a, wty^A, j)«h-mj*a, ^»*y»>A % *mtoi-hv*j»<$&m^z 

»*L<tt, **4b^-MJ !>ASrfflv^5ri34S"T*#5. £«>#g\ & 
15 SFttb&fc (lb) fc#LTl~6 3*fflV^6tiW*l,V\ £0£iB£tt N O^C 

[I1B2] 

*3Mmt&fo (2 b) fcfls£4S> (2 b -2) &®S£-frT, -fbl^ (3 b) * 
#5X@T*&5 0 RAS^frfcbTtt, S&ftftA OTA 6] fcRttfe&ffrftgffl 

20 

[X^B 3] 

rattW (3 b) © 9 ItT LT, *b£* (4 b) 
•^-hy«7A^ h^/K, 7K*flS"fhy PA, 1, 8-i^7iflf^n[5. 4. 0] 
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- 7 - £ yft >4$<DMM<Dft&T, O'Cfrbl 5 OX^T-frfoZfro rims. 
SSWb-a-^i (3 b) fc*fLT0. l~2S4ffiv^rird^*Lv\ 

CX@B4] 

^xmWb-a-t) (4b) ifc-g^ (4b -2) ZW&Rfc£itZ>ZbKl:t) s 
5 (4 b) ©9t©7^IHf!IMlAU (5 b) *4»5IST?*> 

50 i/rr±, Mjt^-jfeA [iiA5] &mtt4A#^9ffl-c««. 

[IgB 5] 

(5 b) c-fb^*(5 b-2)%W&£fo£itZZk\z£*), tes- 
te (5 b) ©2 u ft&m (6 b) 
io k ttii, »^a [igA 7 1 t vmt&&#mtit s 0 

ffi, [ISB 2] fcfe^-c, fllfctf t -if h*i'#A'#-A>&<D £ 5 *«SESt 
JiattaSHfcTS/fcfctftSflS'fr* (2 b -2) ^r^ALfciNK [IgB 

51 ©m, *ftv^TjW««*fr5. «««Krt?©*frtov>Ttt, «Bg#8iA [I© 

a 7 ] -e^ Lfcjttfiyso^fr i: pi«*^ttassffl -ct s 0 

15 <M5£2f?£C-l> 

CI ^N-" — 

N A^ N °2 [X8C1] N^^NOa [I8C2] N^sk^NOa IIgc3] nX^NHz [XSC4] 



^N^C! SA, p2-NH 2 N NH " SAnH 

1c 2c 2C-2 3c ^ 4c l^ 2 

C^) 1C " 2 

— N— X 1 — N" x i ""N— x 1 

L JT >= x3a L £ >=x 3a 1 £ >= x3a 

P * 5c-2 6c J* 7c 7<*2 . 8c * 



5c 

[XgC 1 ] 



#I«Wt4, 6 o p — 5 — - a fy 5 i?y (1 c) [CAS No. 

4316-93-2] fcflj** (lc-2) £50S£i2rT, (2 c) 

20 X@T'fc5o SJS^#i:bTfi s SfifcJrifcA [ISA6] i W«**#aS3SfflT?t 
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<5 0 
[ISC2] 

(2 c) fc, T^ym^P 2 X^m^KtcT^y (2 c -2) & 
SOS£*T, (3c) Sr#5Igffc5„ (2c-2) tt 

5 1~1 0^*ffiV^5itdJa*U\ 

;^7U\ N-^f;nfoi)h*y, ^^y-/K ^/-/K 1, 4-iWrf- 

10 ik&tS (2c) %>£.W\&m (2c-2) &»£U 0U^15 0t©IUlt, 
[I8C3] 

*Tmmb£® (3 c) <Z>~fpg&«7GLT s <b-64b (4 c) *#5XST**> 
RJfcffl&bLX^ A\ /i\ N, N-^f;P*M75 K x 

20 y*--y'r)\4f*m^z>^kftX'Zz> 0 &mfkmmt&m o c ) ^aa- 

[IgC4] 

*lSHflJ^« (4 c) fc^fe (5 c) Jr^-|-5XmT?fcS. 
h?fc Kn^i^ ;**/-/K 1, 4-i^*#^ % M/at^ 
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isvy$$<o®m>, v v ^)V7 5 mkim-r y y -? a x y * 

hy**^ ^*-#Atf=/u$v§^-/i>*i» ot^i 5 

5 1~1 O&tfflV^rfcsJS^UV, 
[XigC5] 

#xs«fl5-g* (5c) Hb-g^(5 c-2)£g&£jS£*5r<kfcJ;tj> ^b-g- 

ft (5 c) ©7t©7 5;Sl;tii^AU ft&m (6 c) ^#5XgT?feSo 
10 [XgC6] 

#igf*ffr&*» (6 c) o9tT5;soffifiP 2 ariLt, ^-s* (7 

c) £#5imTfc5 0 

15 ^ h^riXK TK^b-t" h y !7 Ot^fc 1 5 O t C<£M^-?f£/B£-£T# 

sri^TSS. ^Sfi-fb-^ft (6 c) WUi~ioSlffi^5r 

[ISC 7] 

«SWb^ft (7 c) kit&ts (7 c -2) «r«!IRfcS**::fclcJ:0 % fls 

20 ^ (7c) ©9tfW7S/&K:e&g&i$AU *fc£* (8c) Sr&SIgTfc 

itufta^nfeT^yssr^-rs^-g* dc-2) ^fAufeM> cxmc 
25 A7]^ LfcjK«a©MHti: ra«**fi:#afflTf t 

<385t31fcC-2> 
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[I8C 8 ] 

*3jBttfls-S4b (2c) (9 c) £®&£-frT, \\&m (10c) £ 

#5im-?fc5o (9 c) 0S*ffl^5r.£#S*LV\ 

5 S^S^t L-Ctt. WKWRSJtSfeOTttftV^ «3f#8cC- 1 [ISC 
2] ^H^©^#*SjifflT?#S. 
[ISC 9] 

*3ttft^* (1 0 c) <D~hvm*MjnVX, itS® (11c) 

-efcSo 50&&ftkLxi^ mrnxmc [uses] kmm*£&tfmm-?z 

10 [ISC 10] 

*-jLnm\&m die) atR^ur (12c) fcaaw-siDs-efcs. s 

JS*fr i: ITU «3S2rife C [ISC 4 ] k imit&tir&Xm 
[ISC1 1] 

*zs»-fi:^« (12c) tft-a^a 2 c-2)^g^s^$-fr5rifc<t t? s 

15 (12 c) <D7tiL<DT$;m\ZW®MZWAU (13 c) £#51 

S-efc^o 50S&#i:LTfi, ®3t^&A [ISA1] *fl***M*as»ffi-?*5. 

T 2 b ^ & t£ t - ;/ h * ^ J; 5 
75y«Srtt5^ [ISC1 1] <Dfe, »V^T«M8«*fT5. JK««SJS© 
&#Koi^Tf*, »Sfcfr»A [ISA 7] ^uyu»fiMi©*#ilRl*4*#*tii 

20 fflt?fr 5. 

<S^*£D> 
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fr^\ r^) r^] 

y n N h y A nV x 2 -u 2 y^S*«V y-HA>{ 

1d 1d-2 2d 2d-2 3d 4d * 



[XSD4] 

Y 



N^V-Vq ggP 5 !, N^-N [XgD6] N^yN 

Al^N X l_ul Y N N R 1 "M 1 R'^SAn 

v2 X 2 6d-2 _. k 2 



5d 5d-2 6d * 7d 

[ISD 1 ] 

*iiwb^ (id) wk-sm (id -2) ^sjs^itT, ^-a-t) (2d) & 

[ISD2] 

*lSt*lb-£^ (2d) ktt&m (2d-2) ^S^^&^^rsr^fcit), 
<&m (2d) 0 9$WTS/SK:fi&g&S|AU fls^lfc (3d) 

[ISD3] 

*TMMk-&® (3d) fc/^ywb£fl&a&;*i*\ (4d) &#5IS 

T'fcS. LTte, SSii#&A [ISA 2] ^#&&#^®/ST*t5 0 

[IgD4] 

«a«-fb-a-# (4d) ©#P7j<#$TOKJ;t9. -fb^ (5d) Sr#5I@T*fc 
5 0 L-Cte, Mit^feA [ISA 4] t^^^S^-r^Sc 

[ISD5] 

*Iil«b^* (5d) ©7&<DT5/Kfc:g&&£2gAU ft^* (6 d) £ 
[ISD6] 



WO 2004/050656 



PCT/JP2003/015402 



-38- 

Y&mmm*m<D^v?>m-?hz®&, (6d) ©2raM^iA 
\Y&m (6d) <D2mmim*mAu \Y&m (7d) ^#5igi?fc5„ 

xv&mznfrT^/mz^-rzit&m (id -2) *ixtfc«^, cx^d 

10 <SS^feE> 

CC N ^ 

1e 2e H 3e ti 4e ^ 



4e-2 



8e X 2 7e x 2 X 2 -U 2 6e Se ^ 

7e-2 H 6e-2 \ 

[IgE 1 ] 

*TM\t4-^h*i'-3--hnt°yi?>m.mm. (1 e) [CAS No. 9 
4 60 2-04- 7]fC7y^7§ (2e) |:#5IiT'fe 

15 5 0 ^(DWrSr, 7!);v7 5yftft-&i (l e) l^ltl~2 oijgfliv^r b# 

DCgE2] 
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*TmMk&® (2e) ZfuMkhtetfb, jS7c1-sritJ;>9, ft&m (3 

e) Sr'#5IgTfc5„ 

(2e) {C**LT4~2 0§ff^5:HW*U\ LTtt*8fflft 
5 Srfflv>sri:is-efts 0 fc!&mM\$2 0°C;o><b 1 5 otrcKJft&frS - fcdS"C%5 0 
[IiE3] 

«©f*-fb^ (3e) fcHUfc^W (4e) (C^-f5XmTfc5. SJE&^fefr 
irLTtt, W&mc [IgC4] bfmtt&ft&WB-CZZ. 
[X®E4] 

10 #UBtt<fb£4fe (4e) fc-fbg^ft (4e-2) <b^* (5e) 

5igt*fe5 t ®6ftfribr»4 % m&b&A [i8ai] tmmte&mmmx* 

[IgE5] 

#Igf*ffr£4fe (5e) ©Ty/l'31ESrltt»S*Tft^» (6e) *#5ZSlT?* 
15 5© 

^ N 1, 1, F^fVx^y, 7M£©i8«£<t»x 2 0t^£> 

e) 5. 
20 [IHE6] 

#X@fi-fb-g<gj (6e) <b (6e-2) i ^K^^^S r. £ t £ 9 > (6 
e) ©lt©7^/SliIII^iAU flj&fc (7e) £#5XmTfc5 0 
*#iLTtt, *Bi#8jA [X^A5] fc|Q*ti^*Wr?*&. 
[X@E 7] 

25 #X©f*(b<g$& (7e) fc-fb-g^ (7e-2) fcaS^-grT, ft-g^fe (8 e) & 
#5X©T&£ 6 £f5&#£LTf4, aSbfrfeA [ISA 6] 
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i#k [IiE7] fclfcV^ ffl&\it-7h*i'$^~/i'&<D&5t£Vk%&&\z- 
&V$mtSfttcT^jm*^-tZ>fc&m (7e-2) ^^Abfc^- S [IgE 

a ci H 

N'"V N ° 2 tXgFIJ N ^V N °2 [ISF2] n^O™* [I«F3] N'"^" 

Ov> - CC N , x2 Ov^ 8 



1f X 2 -NH 2 2f H 3f ^ 4f 



1f-2 



X 1 -U 1 
4f-2 



-N- x i n x 1 "tr x 1 ci 



x* 

[XSF4] 

^X^ri. txH-^ CCp 

8f 7f 6t H 5f 

5f-2 

[ISF13 

ttMmt-Sm (If) Wb^tfc (1 f-2) ik-St® (2 f ) Sr# 

10 5ZDg-C*>5. 

aSfigtt2 0«CA»?> 1 5 0t«|f5 r ITU, 

tt&m (1 f-2) fitfb** (If) K»LT5-10 03i«:ffl^5r 

15 [ISF2] 

*lSJ4-ffc^* (2f) ^^o/HbL^^bs JSTC-TSr <t|c:j;!9, -fb-g* (3 
f) ^#5Xmt?fc-5 0 EJfc*fr£LTtt\ HBfcSfifcE [ME 2] fclttK%&tt 

[ItF3] 

20 *UBttfl2^H» (3 f) <Mt£$? (4 f ) fcaa**-5:Dfi-<?*>5. EJfcftttfcl, 
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-ctt, w&mc [igc4] tmmte&mmmx^ 

[IgF4] 

^mmt^m (4 f) ©3fi©7$/si;s^s^iAu ns-a-^ (5 f) & 

5 X%Z> 0 
[IgF5] 

«©i-fb-a-t) (5 f) (5 f-2) ^Rjs^-frx, -fk-a^ (6 n & 
#5iitfe5. s^^#i:bTtt, is^&A [igA6] tmm^mmm 

10 [IiF6] 

ttmteib-a-^ (6f) ^Noy^^j^as^-fr, (7f) 

-e$>5o LTte, ^^feA [IgA2] t l^ft&ftaSjg/BTt £. 

[IgF7] 

*xstt-fk^* (7 f ) \zmmsaxjm£(»mETs jfcKao&Ejs*^ w&m 

15 (8 f ) 

WLnmt&m {id \m\^x\-z%m:m^^^t^n^\\ mmtLxn 

5 r &£frfk£4fe (7 f) I^Ltl~33M 

1^5ii:»JU\ »HkbTttttft« (I) eoMflUKKJit^, 2, 6, 

20 6-7^7^^-3, S-'VT'^a-ySr/ll^^fci&ST?^ ^rtb^tiO. 00 
1-0. 2a*Srfflv^ii:dS»*U\ E&JS&fcLTttl-^fvi^-tfP 
JJ F^s N, N-^^vUtJvI^TS K^1^5ita5-e#5„ ££(22 0*0^ 
t> 1 5 0XlXft?Zk&X%5 o 

25 J:9««*JifcT5/**r*-r«flj-fr1fc (5 f-2) &i*ALfc#fi\ [ISF 
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nk±.&imw\z.frfrz>\\&m (i) (DW&f&vixm^hztiK Jmrntsm 

vm£ftfo^k\itw*>*xhft\<\ imm\mz>ik&m (D &7y-ftk\,x 
<Dym\-cnmzM^xm&z> - 1 #t*§ 5„ 

10 ^^K^Sft-^ (I) (I) ©atefctttfb-frtt (I) ©7k?n$>i:L 

■c#fe^s»^s «hb©^^* ( i ) ©? y H*wiBfefcttoT**-t-3 c k &x 

ttfk ^JB*fc»<5<#¥Jt44tts EHEJH4{k &#Htt#s Z»tt(k m 

15 »?&©#«#sk mwwaSiBK -?7^fi/tv-sfe BX£«f& s*© 
20 D-*an, rash, m aim Mtffinn. ^bs^Js aimi, *m 

ftSK^ «£*d, flWWK *&#J> 

ftfldtl, ®Jfc<Iit^ IMSStt3W % pHWKJB, Rffitl, »SMWW*ifftttffl-i-5 

r t39ST?* % -mmm&m\<omnk vxm^tizmftzm&Lxnm^x o 

25 «*Wl2 3*1,5. 
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mztiz&bmsmu ah^mKj&zxuHms mm. mw> &&m> 
mMM*z&M%.it& %m\z£?)mk mm, mm. mi wmm, 
*»imkir*. zfrhcHifob Lxitmx.t£, ±a.m. ^yt^K 

^U>mitX>± Ufis *°y ^^^-l/^^y ^v-7°n fc-U^n s/^ a^y 

7ytfX=?A N b^tf^K f7f^ M Yn^yfv^jVff-jV^ 

20 ^p-^., tKn^yyatVUr/VP-^, *°y fcf=/Hfp y K>\ jJ^iJT'ntV 
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imi&r*i */5iay», Rmmmk p« 7^=-/hs, #«7/wa-/v 
pHflsasa, tmfi^n. * whirl ^jgefttftL 

15 ytiK^^CT^^^fflSr^1-5^ jkjfEfl&a^S, 3£®#Js ffi&ffl, *B« 

m*.t&m. w?l mw?k u^^n, hp-m mxn, 

mu mm. mmm, &vm. turn, m ^yai n~> 3 

25 ^{cj^crM^rt^-ets. 

&&<Dmw, m®;<Dn&, «su maofcatt- 
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%&W£klz£VmL<mz>t>K ii^A^LTl Bfcfc!?, fao. 0 3-10 
OOmg, ^L<tt0. l-5 0 0m g> £ L< «0 . l-100mg 

£ l B l -Hkm^ixU^-TZ, miM<DM&\Z, m%%) l n g/k g - 3 0 0 
On g/kgffe!), £?£L<tt$j3 n g/kg-l 0 0 0 n g/k g T'fc5 0 

5 

15 MMMl 7- (2-7'f^;V) h^-v— 6- (bVyy 

y-i-jM -7, Kp^°y >--8-^-^ hy7;^piit 

la) 7- -3-7«^/V-3, 7-S?t Kd/D y-2, 6-v 5 




I 



20 No. 1 0 76-2 2-8] 1 OOg&JltfN, 

N-v'^^/^/l'AT? KlOOOml ©jl^fC, 1 -yn^~2-7 i fy5 5. 
3m l#J;i;fek^$W>y !7A8 4. 9gtM, r<7}£jS}§?££MK-C 1 8 B# 

ra^b/c 6 sjfc^ sj^^ki- iooomi OTK^nx., set-e 1 &mB&&, 
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'H-NMR (DMS0-d6) 

8 1. 82 (t, J=2.2Hz,3H) 3.34 (s, 3H) 5.06 (q, J=2. 2Hz, 2H).8. 12 (s, 1H) 1 
1.16 (br.s, 1H) 

5 lb) 7- (2-/f=^) -8-^nD-3-^^-3, 7 -v 5 fc Vuzf]) 1/ 
-2, 



7- (2-Zf*f-~M -Z-tf-JV-Z, 7-^tFP^!)y-2, 
1 1 2g5rN, N-v^^/WvVAT? F2 200ml K3W*U. r^l^N-^n 

io □ n/^^r 5 k 7 5 . 3 g fcbq*. % ^<DmsmL*-Mmz.x 5 iwujjWLfc. s 
jsm, Eti&wmz 2200ml ©Tk^jnx, in? 1 . 5 mmm&Mk, e-fettw» 

ffr&fcl 1 7g&#fc 0 
'H-NMR (DMS0-d6) 

15 ' 5 1.78 (t, J=2.0Hz,3H) 3.30 (s, 3H) 5.06 (q, J=2. 0Hz, 2H) 11.34 (br.s, 



7- {2—-7*?—M -8-^nn-3-^f/l/-3, 7 - v?fc Kp 7°U y- 2 , 
20 6-^2. 5 2 g*3j;tWfi/^ty yi 0 Oml ©Jg^J* 1 2 

4 ftim* tfc. Lfc^u s^l jj y 4 . 1 5 ?j j**m 




1H) 



lc) 7- (2-7^=/V) -2, 6, 8- by^PP-7H-yy y 
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mm STREETS* U gliSSr *y V * ffrlo 7A^pv^7^- (gm^'V : 
5 ^M^=l : 3) fcTfiWKU Wmc&mi. 4 0gm» 
, H-NMR(CDC1 J ) 

5 1.82 (t, J=2.4Hz,3H) 5.21 (q, J=2.4Hz, 2H) 

Id) 7- (2-zf^--?V) -2, 6-i??uv-7, 9 -i?fc W^V V— 8 - 



7- (2-^=/V) -2, 6, 8-hy^nn-7H-7"yyi. Og£riO< 
?VW*/lx*^> K 2 0 m 1 m*#U itlKRSt h V V A 5 9 5 m-g:|8j;tf#» 
MJ!>A366mg SrJflfcfc. E. ©Kf&i&K&^i&fclT 1 2 ttRHfttflU g 
»l>llNSi*5. 0ml joJ;U«7K^8 Oml 1m5.tc 0 E ©SJ6jS»*^aT? 

'H-NMR (DMS0-d6) 

51.79 (t, J=2.4Hz,3H) 4.70 (q, J=2.4Hz, 2H) 12.95 (br. s, 1H) 
MSffl/e (ESI) 257 (MH + ) 

20 1 e) 7- (2-^^/V) -2, 6-^un-9-^f/V-7, 9-i?tKo 
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7- -2, 6-^ap-7, 9-i?t 

4 3 5mg£N, N-^fA*UA75 Fl Oml fcJftSU <7te^ 
;H 5 8 ju 1 *3 it^ilTk^^ U^4 6 8mg ^P^fc 0 r 
T 1 2^f^a#m> S^^^TfC^ 5 0ml Mx.tc 0 m&X 1 R^3f 

mmt^m3 5 5m g £#fc„ 

, H-NMR(DMS0-d6) 

61.78 (t, J=2.4Hz,3H) 3.33 (s, 3H) 4.76 (q, J=2. 4Hz, 2H) 
l&Sm/e (ESI) 271 (MHT) 
10 If) 4- [7- (2-^^/V) -2-^on-9-^f;V-8-^y-8, 
9-v>fc Kn-7H-yy ^-6— f/U] 5?^- 1 -#/i^>$ t 



7- (2-^^/V-) -2, 6-^Pa-9-^f^-7, g-^fcKn^y 
15 ^-8-^-^3 3 4mg£r7i? h= h P;U5ml(:giU r^Clfc 0 ^?^- 1 
-TJ/Vtfy^ t -^f /l/xxfyl, 3 0 0 m g *3i t)« h!i ;V7 5 y 1 90/d 

3 m 1 , tK£ 1 0 m 1 fln*. N g^^A-Cttlttl Lfc e #^ftfc;fr$£/I&7k, fi 
20 ^jS«r^y*y/V-*7^^n-7 y?y74- fflfflfcc^/U : ^*1f-y= 1 : 3) 
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'H-NMR (DMSO-d6) 

5 1.47 (s, 9H) 1.77 (t, J=2.4Hz, 3H) 3.33-3.36 (m, 4H) 3.41 (s, 3H) 3.56- 
3.60 (m, 4H) 4.63 (q, J=2.4Hz, 2H) 

1 g) 7- (2-Zf3-~J\s) h^>-9-^f-/V-6- (fc^i^-i 

5 — <M -7, 9-^tFn/!)y-8-ty hW^vffimiM. 



4- [7- {2--ff-=^/\d -2-f nv- 9-^^1—8 -tty- 8, 9- 

^r/V8mg^^y-;U0. 5mll^)8U rtb^TK*^ h y ? a (6 0- 
10 7 2 5 m g ^P^fc> 8 0 tfCT 4 SJ^^t^fPmkT 

m&%mn%kmmfc&? why?7j u nmt&m 4 . 2 6 m g & 

15 'H-NMR (CD3OD) 

5 1.78 (t, J=2.4Hz, 3H) 3.37 (s, 3H) 3.41-3.45 (m, 4H) 3.60-3.64 (m, 4H) 
3. 97 (s, 3H) 4. 66 (q, J=2. 4Hz, 2H) 
MSm/e (ESI) 317(M+H) + 

MMM2 7- (2--?=f-~)V) -2-^PP-9-^fyl/-6- (t'^yify 

20 -l— -7, Kp^y hV7fr*vmm& 



H 
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H 




4- [7- (2-^=^0 -2-^PO-9-^f/V-8-^y-8, 9- 
v=fc Kn- 7H-7°y y- 6 1 -#/l^>$! t -7^/101 

If) 1 5 m g £ h y 7jV*V%m 1 m 1 t»»U ^<OR^Wm 

mmu mmt&m n. o 7 m g 

MS/s/e (ESI) 321(M+H) + 

gQfiW3 7- (2-^-/V) -2-i^5v^T^/-9-^A— 6- (tf 
— f/O -7. 9-^bKpy!)y-8-ty by7;VtPSiI 



H 




4- [7- (2-^=^) -2-^BP-9-^f;V-8-t^y-8, 9- 
v>t Ko- 7H-7°y ^-6 — fvl/] f^7i?y- 1 -^J}?^ t -:/5VVcc 
(ft^lJlf) 4mg*l-^f/V-2-lfo!JKyO. 3mlC^iU 

{b^O. 6 3mg&#*: 0 
MSffl/e (ESI) 358(M+H) + 
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H%ffl)4 7- {2=7£~M -2-v ? ^^T^/-9-^^-6- (fc°^ 

vi^y-i-4M -7, 9-^tKp/yy-8-^-y mj ^va-PjEg^ 



HJfrM 3 iCjoVvf, 4- [7- (2-^=/W) -2-^cin-9-^ *f-;V— 8 
5 9-v?t Fn-7H-yy ^-6— fA-] t°^<y v 5 ^- 1 

30/ii e^tiM 3 1 mmmmu mm^m 5 . 9 6 m g 

MSm/e (ESI) 330(M+H) + 

Hjjgj|5 7- (2-^>=/P) -9-^^/V-2-^^/V-T$y-6- (f^v 
10 ity-l-sQV) -7, 9-^fc KP7°y >--8-^-y hy7;VtP§»i 



mm so ix\ ^m^xmrnmA t mmmmu mmk&yo4 . 3 5 m g zmtc c 

MSa/e (ESI) 316(M+H) + 
15 mmme 2-T$7~7- (2-;/^-A-) -9-^^-6- (fc 0 ^7v^- 

i-^/p) -7, 9-^Kpy!)y-8-ty b y 7^*vmm 



H 




H 
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H 




o 



F 



MMW 4 lUS^T, S*x?vVT 5 ><D\\t> !) f-T ^e^T* ( 2 8 ~ 3 0 %) 3 



HflSff![7 7- (2--f^~M -2— fyT'o 9-^^-6- (f 

5 ^7^-1 — (M -7. 9— i ^fc KQT'y ^-8-^-^ HJ7/W^-P§^1^ 

H 



4- [7- (2-^-^V) -2-^PD-9-^f;l'-8-^y-8 1 9- 
S?fc Kp- 7H-/!) ^-6-^^] t 0 ^7^^- 1 -Z/i'-tfl/M X—~ff-)^ 
*tvV (fc&mi f) 5mg$M'y^'^V-/K). 5mll^«|U rtHoX^ 
10 ^by«?i>. (6 0-7 2%, }I*H4) 5mg^Dx.fc 0 aS^^8 0 < CfcT4f^ 

U mmk&fo 1 . 5 6 m g £#fc„ 
15 USm/e (ESI) 345(M+H) + 

^#08 7- (2-^-A-) -2-fa Kp^'>-9-^^;W-6- (fc°-<7i? 
V-l-^/V) -7. 9-^bKay!)y-8-ty hy7^Pj^^ 



om» !i 4 ^ mm\mm u m&i^m o . 8 4 m g %mtc 0 
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H 




4- [7- {2—"7f-=>A>) -2-^no-9-^f;U-8-t^y-8, 9 - 
i?tKP-7H-/yy-6-^;u] br^7^-i-*/v#>^fe \-7<f-)V^ 
^ (ft^ftl f ) 5mg^l-^f;V-2-fa!JKyo. 3ml|:ilU 
5 rtb^4-^< F^fv/^y^r^n- yU3 0 m 1 *5<tU ? 7Kil'ft;-^ h V $J>. (60 — 

10 6 m g £#7c: 0 

USm/e (ESI) 303(M+H) + 

HjS-gj|9 7- (2-7^=710 - 2 - y ^vlo*. T ~/\>— 9 - y ^U- 6 - 

(^y^y-l-yf/U) -7. 9-^fc Kp?°U MJ ^/l^-pfE 



H 




4- [7- {2-zff-=-;V) -2-^PD-9-^f;l/-8-^y-8, 9- 
i?fc Kp — 7H — 7°y f— 6 — i )V\ t'^y 1 -^/Vt^M t -^/V-at 

^x/U({b-a^lf) 5mg£l-^5vU-2-t°py K^O. SmllcMftU 
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r^ic^ f-fvtjv-b-ft y (30%, * ? J -A&m 5 0 n l &&xmk&!Bfr 
V |)A5mg &&P*.fc. 6 0 "CfcT 4 SJSS&fcfcaM&SWfc 

T^^^AtK^^AP^ IWI^/WCTttttJUit. #fetufc*»14r«ltx B 

m&bv 7A'*umtv&m u r. ©k^rstm^t 5 wm Lit. 

5 jgttiilBXllilfl:^ o ^ h ^7 7 -fc-CI»« U miW&to 1 . 87mg^ 
MS/n/e (ESI) 333(M+H) + 

HftWlO 7- (2-^=yV) -2 -J. h^r->-9-^^-6- (^<gj£ 

^-i-^f/v) -7, 9-^tKp^yy-8-ty hyy^n^mm. 



4- [7- (2-^^V-) -2-^BO-9-^f;V-8-t*y-8, 9- 
KP-7H-yi)y-6-^] ^7^-l-*^># t-;/9vVcc 
^f/V(ft^flf) 15mg^l->f;l'-2-fcyKyO. 3ml(^)|U 
rtblca^y-yus 0 On lfei^llt^Al SmgSrJntfc. £OS*gf££7 
15 OtfcT 1 2 l$|KliR#& Rrt3S»Sr«»Ufc. mt* V V 7^Bffl8KWI?U 

9 7 ^ -fcTH»U SMBfls-g* 8 . 5 0 m g £#fc 0 
'H-NMR(CDsOD) 

5 1.44 (t, J=7.0Hz, 3H) 1.82 (t, J=2.4Hz, 3H) 3.40 (s, 3H) 3.47 (m, 4H) 3. 
20 65 (m, 4H) 4.44 (2H, J=7. 0Hz, 2H) 4.70 (q, J=2. 4Hz, 2H) 
MSa/e (ESI) 331(M+H) + 

mmm 1 1 2 -^^a-^ 7 - ( 2 zl?±eM - 9 tvp- 6 - (b° 




H 
N 
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H 



i o t mm^timu mmt&m n. 2 8 m g %mc 0 

5 MSiSz/e (ESI) 393(M+H) + 

mmmi2 7- (2-^^) -9- ^^-2-7^-7^^-6- 

S^-l-^/tQ -7, 9-^KP7°Py-8-ty F!]7;vtP« 



WfeM 1 0 Rl*5l J —>yy(D\\t> -/V- 2 0 m g V >TlUfe#i| 

10 lOt IDUfcMa U ^I5{k-a^ 11. 8 3 m g £#fc 0 
MSa/e (ESI) 379(M+H) + 

MM®]! 3 2- T7- {2--?=f-=-M - 9 - 7 ^Vl— 8 - ^-3- y - 6 - (^ 
7^^-1-^/V) -8. 9-'^b Ko-7H-7°lJ y-2-^/^^->] ^<^y 




N 



H 
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H 




HO 



o 



F 



CN 

^xmmm iot mmimm u umtsm 1 1 . 8 3 m g ^#^ 0 

MS/ff/e (ESI) 404(M+H) + 
5 III14 2- [7- (2-:/^-^) -9-^^-8-^y-6- (fc°^ 

-8, 9-S?fc h*P-7H-:/y 



4- [7- -2-^^na-9-^^-8-^-dry-8, 9- 

10 FP-7H-7°y ^-6-> T/U] t-zff/te 

{\t%m\ t ) 8mg^l-^f;U-2-fa y F^O. 3ml|^U 

y 7j-\z.xmmL s mm\&® 1. 5 4m g &#fc 0 

MSVe (ESI) 422 (M+H)* 

H%^IJ15 2-7!);^V-7- (2-^-^) -9-^^-6- (b°^ 



H 




0 
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,H 




1 4 teJSV^ ■f V f-A>T % V<Dftt> !3 \CT V AsTA>=i—A> 3 0 n 1 fcffl 
V *THJ§0iJ 14i TOflifcftHi U SflEfb^* 1 . 2 0 m g &#fc 0 
5 MS We (ESI) 343(M+H) + 

mMM 16 7 - ( 2 - 7^-A-) - 2 - ( 2 - Zf?-~A<** is) - 9 - * ?VV- 
6- (b^^vV- 1 -^/w) -7, KP7°y ^-8-^ h !) 7;vt 



H 




10 HJSfliJ 1 4 {i*3V>T, if y $ F©ft*> 9 Rl 2 1 0 m 

1 Srffi ^THJSfll 14fc IrUHK&S L N *!Bfl3£*> 1 . 2 0 m g £#fc 6 
MS^/e (ESI) 355(M+H) + 

$&&W17 2 -* -O-iM-T $ y - 7 - (2-^-/1-) -9-^^-6- (tf 
-7, 9-^Fnyyy-8-^ h!)7;l/ta§tti 
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H 




o 



F 



4- [7- {2-zff-~ ;V) -2-^nt3-9-^f;U-8-t= 3 f-y-8, 9 - 
i?tKP-7H-/!Jy-6-^] t-^^vVcc 
(ft-g*lf) 15mgS:l-^f;i'-2-t 1 D!;F>'0. 3mll^SU 
5 iftK^SM-T 5^50^1 *M7Ltz 0 KJ&^tr 7 Ot^T 1 2 l$|R!9lft& 

fBfc£«9. 7 8mgtr#fc. 
MS We (ESI) 392(M+H) + 
10 HjSffi.118 2-^PP-9-^f;U-7- (2-^>^-;V-) -6- (tf«<9S? 
V-l-W^) -7. 9-^ Ko^y ^-8-^ hy^^pffElfeffi 
18 a) 4- (2-^op-9H-yy ^-6-^/V) tf-^yi^- 1 —fjMRis 



15 2, 6-^PP7"!)y[CAS No. 5 45 1-40-l]5. Og£Ti?h 
= h V t\< 7 0 m 1 |Ei»*U -til' t°-<7 S^- 1 t -^/Voc* 

7-jva. 9 3g*5«fctf hyifvi'T'S:^. 1 m 1 SrAP^, ©r«ES:ill:T 2 
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2 mmmw bfc c 5u&m&\^% 2 0 0 m 1 ist? 1 stp^^ e-&et^ 



'H-NMR (DMS0-d6) 

5 8 1.43 (s, 9H) 3.32 On, 4H) 3.46 (m, 4H) 8.16 (s, 1H) 13.21 (br. s, 1H) 
18b) 4- (2-^na-9-^f;V-9H-y!i>'-6-'f/V) \?<<yi?l/- 



4- (2-^na-9H-7°P f-6 — -i /V) ^y^-l-fi^>Wt t 
10 -:/5vl-oi*7Vi-6. 6 2g&N, N— i ^f/U*M7$ K6 6m 1 K&flFU 
ILttlJiaCr^^H. 3 4ml*5j;^M7R^^y ?A3. 5 1 g *3k»«t'fc-C 

anfcfc. aaat r»£3S«sr 5 $iK]jg#$u zu&®m\z 1 Ni&@& 5 m k * 2 0 0 

mlM, iStif^ffllfc. #fetbfc*«ll*r*> ISfP^feK^-Cjig^^ 

15 iLT7. 4 0 S ntc a 
'H-NMR (DMS0-d6) 

6 1.43 (s, 9H) 3.32 (m, 4H) 3.46 (m, 4H) 3.71 (s, 3H) 8.18 (s, 1H) 
18c) 4- (2, 8-^DP-9->f;U-9H-/yy-6-^;w) tfX^ 
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v 
0 



- 6 0 



— N 



X 1 N ^ CI 



\ 

4- (2-^aa-9-^f/U-9H-/l)y-6-^;V) t^yi^- 1 
/Utf^M t -•?*?-j\>^*7-;\> 7. 3 g £N, N - f;V*/VA7 $ K 7 0 m 1 
\mmU K2. 9g*M, RfSiS^Sfil'T 

5 2 3 t^raWbfco SOSMK 2 6 0ml (DfrfrMx.. MIRX* 1 B3«£H£s 

'H-NMR (DMS0-d6) 

5 1.43 (s, 9H) 3.16 (m, 4H) 3.47 (m, 4H) 3.64 (s, 3H) 
10 1 8 d) 4- (2-^oa-9-^f/V-8-^y-8, 9-i>kKo-7H- 
Zf])>-6 — tM \?^y*J>- 1 t -^f ;vx^f ;p 



V 0 ^ 




H 



4- (2, 8-V?ov-9-?^/U-9H-7y>-6-'(M fc'^yv^- 

15 mmu Mmwttiv ^4 2 smg&tvimfcmi-hv ^3 2 6 mg & 

*nx.fc 0 1 2 0 t^TS^® £ 2 2 B#F^##, K^^K 1 N^^Tk 5 . 0 m 
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i, 8 omi an*., mm^Mcxmmvtc. mh^tc^mm^ mm-km 

mZi/VZ >f)\>* y&?u^y?y74 -KlTHf* U *IBfl5'&*& 2 0 0 mg # 

5 'H-NMR (DMS0-d6) 

5 1.44 (s, 9H) 3.22 (s, 3H) 3.42 (m, 4H) 3.54 (m, 4H) 11.20 (br. s, 1H) 
1 8 e) 2-^Dn-9-^f;l'-7- {2-^=f-=-;V) -6- 
1—' -7, 9-i?tKn7 p !ly-8-t>' h V 7/u^-affffife6S 



10 4- (2-^on-9-^f/I/-8-t*y-8, Ko-7H-^!)y 

^9vW1vW>7S FO. 2mlCi|U rtltl-^P^-2-'<yfyi5 
ju 1 *3J:TJ^S7K^^ !)^5mg fcADx., ill;t©tii^ 1 2 l$ttjt#Lfc 0 

9 3mg4#t 
'H-NMR (CD 3 0D) 

5 1.09 (t, J=7.6Hz, 3H) 2.20 (br. q, J=7. 6Hz, 2H) 3.40 (s, 3H) 3.43 (m, 4 
20 H) 3.61 On, 4H) 4.72 (br. s, 2H) 
ma/e (ESI) 335(M+H) + 

£jfeflj|19 2-^pp-9-^A-7- (3-*?-A>-2--7T=.A>) -6- 



H 
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(H°^yjy>-1-^M -7, 9-^bKnyiJy-8-ty h!)7/VtPS 



H 




5 - * ?vv- 2-^i5(ii zm^xmnm 1 8 e ) t mmmm u ^iB^-a- 

ttl. 2 5mg£#fc 0 
'H-NMR(O)30D) 

5 1. 71 (br. s, 3H) 1. 80 (br. s, 3H) 3. 35 (m, 4H) 3. 39 (s, 3H) 3. 57 (m, 4H) . 
4.56 (br.s, 2H) 5.23 (br. s, 1H) 
10 MSm/e (ESI) 337(M+H) + 

MMM2 0 7- (2-7r-=->V) -2-^PP-9-^f;l/-6- (K^yity- 

-7. Kpyy>--8-^->- hy^^P§^^ 



H 




^JS^!118e) {^*5V>T S l-7'ti^-2-^.y?^<Dttt><9fcl-7*u^- 2 
15 -^7^1 5a 1 ^fflV^T^Wl 8 e) £ lifted M U «f lEft-^ 1 . 84m 

MSm/e (ESI) 323(M+H) + 

^jfeg>j2 1 7 -^y-^- 2-^00-9-^ f 6 - (1^7 vV- 1 --f 
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H 



ci 



-f Kl 5/* 1 SrfflVvCHJSMl 8 e) i:Hil«U 81Bfc£fe2. 9 lmg£ 

5 ntc e 

WSm/e (ESI) 359(M+H) + 

mi&m2 2 2-^pp-7, 9-^^-6- (Z'^yity-l-sfM -7. 



10 4- (2-^pa-9-^f/l'- 8-^-dry-8, Kn-7H-^!)y 
- 6 — T /u) 5?^- l t -7f)Vx.*<r;i> (Ib-a^j 1 8 d ) 

lOmgfcN, N-^f;^;^7 5 KO. 3ml}C*§$?U r tUC 3 - 
V 2 5 m 1 fcJ:0*bWIMfc& U^AlSmg SrJP^fc. gfiKTEJSJSifcSr 121$ 

U ^Bit^m 1 .0 . 0 1 m g 
'H-NMR(CD 3 0D) 



H 
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5 3.44 (s, 3H) 3.45 (m, 4H) 3.59 (s, 3H) 3.64 (m, 4H) 
USm/e (ESI) 283(M+H) + 

nmm2 3 7, 9-i?*3-/V-8-**y-6- (fc°^7i^-l-^) -8, 
ya-7H-7fV>-2-%/\<-#~hV/i> F!;7/^PiiI 



4- (2-^Pn-9-^f^-8-t^y-8, 9 -5?fc Ku- 7H-7°V > 
- 6 — T/V) t°^7 v ? >'- 1 -^/V^>i? t --ff/V^^T-^ 1 8 d ) 

y 3 0 /i 1 «5 JltmOKtt^ !)^15mg ^AP^.fc. KJS^&^t&fcT 1 2 B# 
1 (C^L, ZtlfcisTyiti- V V V A 1 5 m g ^P^lfc. RJ&m&& lOOtfc 

ti4iwm Kjs^toksrjn*., ^m^^HcTttffiu n^ntc^mm 

B4k&%>3. 4 3mg^fe, 
'H-NMR^OD) 

5 3.48 (m, 4H) 3.49 (s, 3H) 3.65 (s, 3H) 3.66 (m, 4H) 
MSa/e (ESI) 274(M+H) + 
20 IIM2 4 2-^PP-9-^f;l/-6- (K'^yi/y- 1 -J M -7, 9- 



H 
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H 




4- (2-^BB-9->f;l'-8-^y-8 ) 9 -S?t Kb- 7H-zf]) > 
- 6 — f /V) t°^y 1 -*^3j?y» t -7?-A'=.X7/U ift&m 1 8 d ) 
8 m g & h y 7^Bffi8t»»U -©SJSS^^MI^T 5 ftmWfe, Jgjjf L 
fc. Att&BtflKffi&ttfl^ a?h^77^ -fc-OfM U tllE-fb^i 5 . 0 8m 
g £#fc 0 

MSa/e (ESI) 269(M+H) + 

mmm 25 ^ y 3 -^^/w< *ym t ^^7^ 

2 5 a) 3- t -^h^v^/V/J^/PT^ / fcT^y -Oi? 

tT^ y i?^- 3 -1tMRlJ& ^=f-;V^.^T^ 2 4. 3 g % h V suf-AT 5^2 
6ml, fm^f-frZ 00ml ©fi^ttHl, TfC&T* b d ( 3 0 % b 

S|il^y-;V2 0 0mK 5 MiWtfW- h y ? -k*^ 4 0 m 1 &bD*.ft)l 
T?-»«#Lfc. ®S»KSra»llu «g»t*2 0 0ml *Jn^ % t 

3 0. 9g£#fc„ 
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£©&8E3 0 g, &7si=.juy>WtTi?}t2 4. 5m K h V xf*A>7 5 V 1 5 . 
9mU t -^/-;U2 5 Om 1 ©l^Srlltn . 5«*flWI#U %h\C\ 
0 0 2 O^IHKB^^L*:. a£»»*a«gU Rittifflla^-* 

5 mm.-*?**sv AT?ttjiiiwiLfc. ?§?t£ 10-20 

& USfiBft-^* 2 1 . 4 g £#fc 0 
'H-NMR(CDC1 3 ) 

6 1.43 (s, 9H) 1.48-1.92 (m, 4H) 3.20-3.80 (m, 5H) 4.58 (br. s, 1H) 5.13 
10 (s, 2H) 7. 26-7. 40 (m, 5H) 

2 5 b) t: 0 ^!) i?^-3—> f/l/-*/W<$ Mi t -^^VV^-XX/V 



lOg, 10 %/<y 5 0 0 m g „ ^-9 J —JU 10 0ml <D?!-£-^£ 

'H-NMR(CDCl3) 

51.44 (s, 9H) 1. 47-1.80 (m, 4H) 2.45-2.60 (m, 1H) 2.60-2.75 (m, 1H) 2.75- 
2.90 (n, 1H) 3.05 (dd, J=3Hz, 12Hz, 1H) 3.57 (br. s, 1H) 4.83 (br. s, 1H) 
20 N-*^;U-N- (fc^y vV-3 — < )V) %/W**lsWt t-zf 



7A> (-ffc-^2 5a) 3. 3g, 3£fcpt?7l/0. 7 5ml, N, N-S?* 




H 
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^AT5K2 0ml ©StefcK:, 2k»*M-e*3Ht?- b P * A (60 %ifttt) 0 . 

5 3. 0 4 g©W^ffc, i©iltx^;-/l/2 0mU 10%/<7^^ 

TWB0s^*l. 8 2g£#fc 0 
'H-NMR(CDC1 3 ) 

5 1.46 (s, 9H) 1.48-1.64 fa, 2H) 1.72-1.84 On, 2H) 2.43 (dt, J=3Hz, 12Hz,. 
10 1H) 2.60 (t, J=12Hz, 1H) 2.75 (s, 3H) 2.74-3.02 fa, 2H) 3.86 (br. s, 1H) 

I»12 7 6- o-rsy-tr^y^-i-wvu) -7- (2-y^~M 

2 7a) [1- [7- (2-y^=-jU) -2-^nB-9-^^-8-^y- 
15 8, 9-v J tFP-7H-/yy-6-'f/V] tX7i?y- 3-^ ; v] ^;w<;y 

M t —•7 s ?-fls^7srfls 

H 



7— (2-^=/V/) -2, 6-^nn-9->f7V-7, Kn^y 
>-8-*> (ik&%>l e) 1 0 0mg£7i? h=hP/H. 5ml£^?U r 
20 t'^y S?!'- 3 — f /U-Z/W* 5 V®? t -•ff'A'X.XTA' ift&m 2 5 b) 

1 1 1 m g S3 <fctf h y 5^77^1 frfllDfcfc. M^fiJ&iSttS: 24^ 




o. 



N 
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lH-NMR(DMS0-d6) 

5 1. 37 (s, 9H) 1. 57-1. 91 (m, 4H) 1. 76 (t, J= 2. 3Hz, 3H) 2. 72 (m, 1H) 2. 87 
(m, 1H) 3.26 (s, 3H) 3.50-3.63 (m, 3H) 4.55 (dd, J=18. 0, 2. 3Hz, 1H) 4.64 
5 (dd, J=18.0, 2.3Hz, 1H) 6.97 (d, J=7. 5Hz, 1H) 

2 7b) 6- (3-75/-tXi)i?y-i-^;i,) -7- (2-??--M -2 



[1- [7- (2-^-yV) -2-^ao-9-^f;l'-8-t^y-8, 9 
10 -v ! fcKn-7H-7'!)y-6-^^] k'^^-S-f/W] ^^1? t 

B4k&®7. 2 3mg&#fc 6 
MSm/e (ESI) 335(M+H) + 
15 mMM2S 7- {2--?=f-=-)V) -2-^PP-9-^f;V-6- (3-^fvl- 

Ts.;-K'^Vi?y-i-JM -7, kpt°;j hy^/v 



H3£#J 2 7a) K&^-c, ( f ^ V 3 -- r M 5 yg* t -~f<f->v 
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xt* mm 2 7 bmmiztmirz>zk\L£y s limits- 

mA. 16mg£#fc 0 
MSa/e (ESI) 349(M+H) + 

^3feffj|2 9 2-[7- (2-^-/U) -2-^PP-8-t#y-6- (b° 
^yv^-l-^A-) -7. 8— KP7°y>--9-^;v^^1^^y^HJ 

29 a) 2, 2--^^/P7°a t°^-^ [7- (2-^^/U) -2, 6 — 



7- (2-:7*^-/l-) -2, 6-i^an-7, 9 -S>fc Ko7°y 8 
(fc-g^ld) 19 3mg&N, N-^f;^/UA7>; K2m 1 fcSBKU Cft 
IC 2, 2 — ^ ^7°P ^ p o J. 9vI^*tVH 63/jI *5i^ 7 x^ 

V ?A 1 5 6 mg ^Pxft 0 IIIITSM^ 1 8^»#ms aS^MfC 

tafp^r ? j±7ktmz 5 m i mx, mt^^x^m Lit. m^tc^m 
WB.Tmm u w&it&y>)% 4 3 4 m g mtc 0 

'H-NMR(CDC1 3 ) 

6 1.20 (s, 9H) 1.81 (t, J=2.4Hz, 3H) 4.82 (q, J=2. 4Hz, 2H) 5.94 (s, 2H) 
2 9b) 4- [7- (2-^-/1^) -2-^00-9- (2, 2-i^9vU7°n 
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2, 2—i?*?'AS?u\ZjfSWL C7- (2-7*=?-=-;V) -2, 
8-^y-7, 8-ytKa/yy-9-^f;V] ^f;n^f/V4 3 4mglr7 
tf>=MJ;Mml -til- bV*5 i^y- 1 -ti^i^m t -rf^)V^ 

5 ^3 2 5mg & £tf h y 5 ^ 2 4 3 » 1 ^Pxfe„ illtTSSM 

^22 1 Ni£Sfek£ 3ml, MlOml Jp*., 

'H-NMR(CDC1 3 ) 

10 8 1.20 (s, 9H) 1.44 (s, 9H) 1.79 (t, J=2.4Hz, 3H) 3.40 (m, 4H) 3.60 (m, 4 
H) 4.64 (q, J=2.4Hz, 2H) 5.88 (s, 2H) 

2 9c) 4- [7- (2-^=/U) -2-^no-8-t^y-8, 9-i?tK 
o - 7 H-7°y ^- 6 f /kl t°^<7 S?^- 1 t -Zff-JV^T;]^ 




15 4- [7- (2-zff-~/U) -2-^du-9- (2, 2 - ^^f)Vfu \?%-=- 
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Artti/tf-M -8-^y-8, 9— 5?fc Ko-7H-7*y >-6— Ol/) k" 
^7i>y- 1 -TJ/l^Vgfc t -y^/^^r^e 6 5mg — ^5m 1 „ 

f h7 t Fa 77 y 3 m 1 ®^W«U rttK^iOlfjb^hy^A (60- 

7 2%, mm 6 lmgtMfc. safc-cKjES»ttS:3i^iKMJW«v 5Ufcmn\z 
mmu wm\&m*2 9 4m g #fc, 

'H-NMRCCDCl^ 

6 1.50 (s, 9H) 1.81 (t, J=2.4Hz, 3H) 3.38-3.42 (m, 4H) 3.59-3.62 (m, 4H) 
4.63 (q, J=2.4Hz, 2H) 

2 9d) 2- [7- (2-^=/l^) -2-^PP-8-^y-6- (f^7i? 
^-l->f/V) -7, 8-i?t Ko7*!ly-9-^/^f;u] ^<y/=fy/i/ h 

y 7^:*- a bisks; 



4- [7- (2-^=/b) -2-^on-8-^y-8, 9-i?tKo-7 
4rN, N-^f>*^A7 5 K0. 5mlC»m £*lK2- (-fu^t^ 



H 




WO 2004/050656 



PCT/JP2003/015402 



-72- 

xmm u Mf&fc&m 4 . 3 e m g 

USm/e (ESI) 422(M+H) + 

$mm3 0 7- (2-?<?~M -2-^pp-6- (t'^yity-l-JM 
5 -9-^^-7. 9-i?tKP^!lX-8-ty LlZ^HlIM 



H 




H«j2 9d) fc&V^ 2- C/p**^) -<^/:=i h y /Wftfr <9 K 3 
-3-K/P/^20/i 1 £ffll^T^I»j2 9 d) fcmftlZlft&U SfBfiS^»3. 
7 1 m g £r#/fc 0 
10 MSa/e (ESI) 349(M+H) + 

H^j3 1 [7- (2-y^-;^) -2-^nn-8-^y-6- 



H 




^Ii2 9d) fc*svvc, 2- (^o^^vi^) ^io'sMJ/Koftfr'Mzi^p 

15 t -^/i^*^*^ o n i srffi^riui^j2 9 d) kumx-tumu m 

MS/n/e (ESI) 365(M+H) + 

£Mm32 [7- (2-^-yW) -2-^PP-8-t^-y-6- (tV<9S? 
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- 7 3 - 

>-l-yfM -7, 8-i?tKP^!)y-9-^1 7th=h!)^ h'J7^ 
H 



H2&#!l2 9d) tefcvvCs 2- (t'd^p*^) hy/uoftfeofc^p 

*T±h-hV^2 0 n 1 Srffi^-C^JS«SJ 29d) i li^K&S U W<fc£4fe 4 . 
7 4mg£#fc 0 MSa?/e (ESI) 346(M+H) + 

mt&M3 3 2- [7- (2-^^) -2-^PP-8-^y-6- (tf^t 
7-^-1-^A-) -7. KP7°y 7ir hT5 K S'J7 



^a^T-fe hT$ K5mg«rJ9VvCJtttffl|2 9 d) «i(:«U «IBft:^*4. 
7 1 m g &#fc 0 
MS^/e (ESI) 364(M+H) + 

gWtl3 4 7- (2-^=/U) -2-*pp-9- (2-7:^/1^^) - 

6- (t°s<7i?y-i-JM -7. Ko7°y^-8-^ hy^/u^- 




N 



H 




0 
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- 7 4 





Ht&#!l2 9d) fcl:j3V>T. 2- O/p^gvw) -cyjTsi h P/WOftfcO fc (2 
^fy2 0/i i*ffiv^H»«|2 9 d) WMU ^15 

flS-g*5. 1 2mg*#fc. 
5 MSffl/e (ESI) 411(M+H) + 

»0i)3 5 9- [2- U-r/p^-yji^V) -jL^yu] -7- (2-7^~ 
Ad -2-^pp-6- (]*'<7*?l/-l-4M -7, 9-i?tKP^!;y-8 



H 




10 



15 



3US0!l2 9d) fc*Jl^T* 2- (^P^^vV) -<^j/s Mi /UOftfr 9 fcj* 

M0y 2 9 d ) b mmmm u aiiafk-e* 1 . 5 6 m g £#fc„ 

MS a? /e (ESI) 491(M+H) + 

»ffi]3 6 9-^^v?7U-7- (2-^f-=-M -2-^PP-6- (fc"^7i? 
^-l->fyk) -7. 9-^bKpy!)y-8-ty h !J 7/M-pj 



♦ WO 2004/050656 



PCT/JP2003/0 15402 



-75- 



H 



CI 





^JS#|2 9d) tr&V^T, 2- tftt^tf-fr) s<lyj- |> ]) ;V(Dftt> <Q \Z.^<y 



2 3 m g &#fc 0 
5 MSm/e (ESI) 397(M+H) + 

7 4- T7- -2-^PP-8-^y~6- (t'^ 

y*J>-l-y(;V) -7. 8-v ? bKP7 , !)y-9-^/U] ^fp=M;y h y 

H 



10 £%0!|2 9d) {C&V^T, 2- (T'a^fvV) ^<>-j/= h ]} /Kpftfr Y) fc; 4 - 

p n^p= h y,v 2 0 m 1 £/B^T«0ij2 9 d) bftmimmu 
$15. 8 0mg£#fc 6 
MS/n/e (ESI) 374(M+H) + 

^•g!l3 8 7- (2-^^/1^) -2-^PP-9-^P7 , pb>^f;w-fi 
15 - (\?^7\? ^-l-4M -7, 9-v?b Kn7°y HJ 7;U2hn 



*jas?w*4 K2 0 a 1 zm^xnmm2 9 d) iRm^au ^iB^-a-tn. 




CN 



WO 2004/050656 



PCT/JP2003/0I5402 



-76- 



H 




»2 9d) Wo^T, 2- (•fu^j.^-sv) Ky)/a |> ]} ;V<D\Xi& 9 \Z.^f 

i zm^xm&m2 9 d) kmrnimmu mib 

5 USm/e (ESI) 361(M+H) + 

^jfeffi|3 9 2- T7- (2-^=;V-) -2-^PP-8-t^V-6- 
7^-1 — YAj -7, 8— ^fc KP7°UV-9-^/M^/H ^XT5 K 



H 




10 4- [7- (2-^-/V) -2-^po-8-W-8, 9-i?tVv~7 
^2 9 c) 8mg&N, N-i^fvl^/lAAT^ KO. 5ml(C§«m itlfc2 

5ml s rh7t Yuyy^O. 2 5ml|:g)|U ^7^-7*0. 5ra 
1 »£Xfi3 0 %i§^-fk7jcm7j< 0 . 3ml &&q*.fc. MfcT»£W»* 1 2 l$no& 



WO 2004/050656 



PCT/JP2003/015402 



-77- 

u mmt&m 1 . 1 5 m g zm± 0 

USa/e (ESI) 440(M+H) + 
5 ^SS0!l4O [7- (2-zfJ-=-M -2-^np-8-t^y-6- (1^93? 

-7. 8 -s?fc Ka^y ^-9-^t/l fl-gfe ^f^y/i. h 



H 




OMe 



4- [7- -2-^PP-8-t^fy-8, 9-5?tKo-7 

^2 9 c) 8mg£N, KO. 5mll^»U ^ftlC^ 

cHrT-fcl^MA-2 0/z 1 *JiU««l7k«»* V V A 8 m g fc&qfcfc. asafcTS 

15 U r flfcJfflHr V? AlOmg SrJD^fc. 7 0 WRj&®m* 1 8 B3OT£ftg, 

mm/e (ESI) 379(M+H) + 
20 %ffiflj4 1 7- (2-7?=.jU) -2-^pp-9-7x^-6- (b°^v^ 

^-i-^/l) -7, 9-i?bKp^ij> -8-t^ Ky^a-Pisaa 



WO 2004/050656 



PCT/JP2003/0 15402 




4- [7- (2--f'f-=-;U) -2-^PP-8-t^y-8, 9-^kKP-7 

!^29c) 8mg£N, N-^f/V*/VA75 KO. 3mlt»gU 
5 x^DytlOmgJoiUi^Kn) 5mg, tl^lOOM l*Mfc 0 

mm^M^xmmht^ &t>titc^mm*m$u mm*vv7^*vm 

10 'H-NMRCCDCl,) 

8 1.87 (t, J=2.0Hz, 3H) 3.52 (m, 4H) 3.70 (m, 4H) 4.83 (q, J=2.0Hz, 2H) 7. 

53-7. 65 (m, 5H) 

MSis/e (ESI) 383(M+H) + 

mmm42 4- C7- -2-^PP-8-^y-6- 

15 yity-l-Jfr) -7. KPT'y ^<>^/^hy/V MJ 



WO 2004/050656 



PCT/JP2003/0 15402 



-79- 



H 



CI 



0^ 

V^Vo HO V 
CN 



1 0 m g Sr^T^JfeflU 1 £ ^lil^iL, WmY&tfa 1 . 5 7 m g £#fc 0 
MS We (ESI) 408(M+H) + 
5 Iii4 3 7- (2-7^=/W) -2-^pp-9- (4 b^rv^^/H 
-6- -7. 9-^tKpyyy-8-ty h!)7/U 



10 llOmg <Sr^V ^T^IS^J 4 1 £ p^Kl^S L s Mnttt'&W 3 . 0 0 m g £#fc 6 
MSa/e (ESI) 413(M+H) + 

^#j£0j|4 4 7- (2-^-/1^) -2-^pp-9- (77^-3 — fAj -6 
- (\?^yy^-l- 4/V) -7. 9->?tKP7°yy-8-^-y hy7/^n 



H 




WO 2004/050656 PCT/JP2003/015402 



-80- 



H 




mMM4 lVits^x^ 7 i=;i^#p ytoftt> !) ic: 3 - 7 7 y§ 1 Omg 

zm^xmmm 4 i 1 mm\mm u wweftto i . 2 3 m g £#fc c 

MS/z?/e (ESI) 373(M+H) + 

5 mm&us 7- (2-^=^0 -2-^pp-6- (fc^i^-i-^) 

-9- {^-^-7^ly-3 — f/U) -7, 9— S?fc Kp^U HJ7;1^ 



H 




10 m g %m^xmmm 4 1 1 mwztm u wmt&fa 3 . 5 7 m g £#fc„ 

MSa?/e (ESI) 389(M+H) + 

lli4 6 7- j2_z^±EM -2-^pp-6- (^7-^-1-^^) 
-9- (\? Wis- 3 -4 As) -7, 9-^bKP7 , !)y-8-ty 



WO 2004/050656 PCT/JP2003/0 15402 



-81- 



H 




m g &m V ^THft«i 4 1 i: ^IM U mmit&6>> 3 . 4 4 m g £#fc„ 
MSVe (ESI) 384(M+H) + 
5 »ffj)47 9-TU^-7- - 2 -p< b =fr y-- 6 - 

^-1-^/P) -7. 9-^tKP/!)y-8-ty h!J7;^p« 



H 




4- [7- (2-^=./U) -2-^nn-8-t*y-8, 9--^fcKn-7 
10 ifgj29c) 8mg£N, N-^f;P^A75 KO. 3mll^»U 

t fr\Z.mk*W A 1 0 m g fc&Bfcfc,, 7 0 , C-efitf3SSfcSr 1 8 ttNNBMk ®& 

15 ufc. mt& h v p mi^m u c ©s^^^^m^T 5 # 

«&*4. 7 2mgS:#fc 0 



WO 2004/050656 



PCT/JP2003/0 15402 



-82- 



'H-NMR(CD 3 0D) 

6 1.83 (t, J=2.4Hz, 3H) 3.47 (m, 4H) 3.67 (m, 4H) 4.00 (s, 310 4.52 (dt, 
J=5.6, 1.6Hz,2H) 4.71 (q, J=2. 4Hz, 2H) 5.20 (dm, J=16.8Hz, 1H) 5.24 (dm, J 
=9.6Hz, 1H) 6.00 (ddt, J=16. 8, 9.6, 5. 6Hz, 1H) 
5 USm/e (ESI) 343(M+H) + 

mmm48 7, 9-^- (2--??~m -2-* (fc°^7^- 



10 [i 1 zm^xmrnu 7 1 ^iimu mmt-^rn 1 . 9 9 m g *mtc 0 

MSWe (ESI) 355(M+H) + 

H;ifeffi)49 4- T7- (2-^=/^) -2-^F^y-8-t^y-6- (tT 
^yv^-i-^/u) -7, 8-^tKpyyy-9-^;^f^] 



-y k 1 5 m g zm^xnmm 4 7t i^ii^it, mmfc&m 5 . 3 6 m g &#f C , 



H 




H 




WO 2004/050656 



PCT/JP2003/0 15402 



-83- 



MSm/e (ESI) 418(M+H) + 

0 2- [7- -2-* h^->-8-^-#y-6- (fc° 

-7. Kg7°y ^-9-^f;M9vH h >J 



-< K 1 5 m g fefflV^T*»W 4 7 t flflBft;«<|fe 5 . 5 1 m g £#fc 0 

MSa/e (ESI) 418(M+H) + 

'H-MR(CD 3 0D) 

5 1. 83 (t, J=2. 4Hz, 3H) 3. 47 (m, 4H) 3. 68 (m, 4H) 3. 97 (s, 3H) 4. 72 (q, J 
=2. 4Hz, 2H) 5.32 (s, 2H) 7.46-7.81 (m, 4H) 

mmm 51 7 - ( 2 -^^) - 9 - P ? u gyp- 2 - ^ ^ 

6- (t^S^-l-W^) -7. 9-i?tKP^!>y-8-t^ hJLZ^g 



2 5 m 1 fcfflV *T£»0!| 4 7 i: ffi)tt£&a U «Efb^* 2 . 4 6 m g &#fc„ 




H 
N 



ofEi!S&i[ 



H 




WO 2004/050656 PCT/JP2003/015402 



-84- 

MSffl/e (ESI) 357(M+H) + 

«0O52 7- (2-7*^~/H -2-^1-^-6- (fcVy^y-l-f 



H 




5 HM^H 7(djoV^, Ty/K/nW KtfHtab 9 fe: 1 - 3— hVD/-?y 2 5 n 1 

^^th^ 4 7 k mm\z.*m\^ m®&&m 3 . 9 0 m g &mtc 0 

USm/e (ESI) 345(M+H) + 

3Hfegj|5 3 7- (2-^=7W) -2-^h^>-6- (hT^yi?^- l->f 
/V) -7. 9-ytKP^lly-8-ty hg7^Pftjfet£ 



H 




fi i £ffl^-tidg#ii 4 7 1 mm\mmu wm&® 2 . 6 3 m g «r#^ 0 

MS/n/e (ESI) 303(M+H) + 

Hjfcffi.154 7- (2-y^^V) -2-^ F^->-9-7x=;V-6- (tf^7 

15 i^^-i-^yv) -7. 9-i?bKp^gy-8-t^ LlLZZk^ElE^ 



WO 2004/050656 



PCT/JP2003/015402 



-85- 



H 



N r ^ r ^ 

6 



F 



4- [7- (2-^=/P) -2-^na-8-t^fy-8, 9— 5?fcFn — 7 

H-^yy-e-^] tr-<?i?y-i t-^^ac^^ Wb-a- 

129c) lOmgSrN, N-^fA*^A7$ KO. 3ml|^U rtlKl 
5 7i=;i/#P^ilOmgfc < ttJ^^ (n) 5mg, 0 O/i 1 S:M 

fc 0 4 0 XHCX&fomfcZ 1 8 «PIHJ«^ % HJSS^^I-l&fP^bT * AtK^ 

0 . 5ml fc»fl?U r*tWK»fe^!> A 1 0 m g SrJlljtfc. 7 0 tT?5tf£aSftfc 

io js»»i:SjaicT 5 .m l*. ^msffiSKr^ ovf^7^ 

MSa/e (ESI) 379(M+H) + 

^jfeff!)5 5 7- (2-7^=AQ -2-^h»^-6- (^7^-1-^ 
-9- (K°V^-3-s<M -7, 9-^l^Kpy!)y-8-ty h!)7 
15 fr%-nffl§&& 



H 




WO 2004/050656 



PCT/JP2003/0 15402 



-86- 



4fc*3ivr* 7i^#o >&<Dftt> 9 d fc° i> s sls- 3 1 0 

m g £J^T3li£#| 5 4 £ UriilKtoSU ^E'fb-a^l 2 . 2 9 m g £#7t 6 
MS/o/e (ESI) 380(M+H) + 

^&Sff!l56 7- (2-:/^A-) -9- (77y-3-^;V) -2-^ Y**s- 
5 6- (tf^s^-i-wVvQ -7. 9-v ! t:KP7'!]y-8-i->' Hj y )Visr 



£MM5 4t£:joVvT\ 7i^#o^S?^)^«9{C7 9^-3-7|?o^l Om 
g £^TH3i#l 54i |rI«K*HIU mmt-fr® 2. 1 9 m g &#fc 0 
10 MS We (ESI) 369(M+H) + 

^jj^ij5 7 7- -9- (^7^^-3-^/V) -2-^h^r 

3/- 6- {^y^y-l-4M -7, 9--;t KP^ily-S-tV hU7 



H 




H 




15 HJS^J5 4fclj3V>Ts ^|ft©ftfc>9 {^^^^ y- 3 -tfn j^jfc l 

omg v ^xmmm 5 4 1 irn^a u $nsfc-a^ 3 . 1 8 m g &#fc 0 



WO 2004/050656 



PCT/JP2003/015402 



-87- 

MS/s/e (ESI) 385(M+H) + 

fr) -9- (4-fc*=A— 7a=;H -7, 9 - v^fc KE2^ ^~ 8 MJ 



H 




1 0 m g & /| I ^TSWKW 5 4 £ |U«fcftyfi U gSBffr&* 3 . 1 2 m g 
MS/!//e (ESI) 405(M+H) + 

is- 1-4 A>) -7. 9-^KP^yy-8-^ hV7/w-umm» 



H 




4- [7- (2-^-A-) -2-^nD-8-*dry-8, 9-^t Kn-7 
*29c) 8mg£N, N-^f/^A7 5 FO. 5ml K$#?U -*LfcT 



WO 2004/050656 



PCT/JP2003/015402 



-88- 



®mzmmL± 0 mm h v y^nmmmmu zvRfomfczmmzx 5# 

5 MSa/e (ESI) 356(M+H) + 

H^!l6 0 2- C9-Ty^-7- (2-7?-~;U) -8-:fr=fry-6- 
yi^-l—fM -8, 9-i?Z Vu- 7H-Zf]} ^<^X 

t$k h y ^M-aumtt 

H 



10 4— [7- (2-7^-/U) -2-^on-8-^-=3ry-8, 9-i?tKn-7 
®29c) 8mg&N, N-^f/V^75 KO. 5ml (d*g$?U itl^T 

15 (crttffl Lfc„ #e>Hfc^®^iSlu 1 2-fny Y>0 . 

5ml (C^bfCo rtHC-^y^T5 Kl 0mgi3«tU?^-feiy^Al OmgiJ: 

nm&mwtw h^y^^-Kxmmu mmit^mi. 6 9m g &#fc 0 

20 MSm/e (ESI) 448(M+H) + 

mmmei 7- (2-7^^) -6- (^y^y-i-^M -9- (t°u 

i^-3-^/V) -7, 9-i^b KP7°y V-8-^-^ h y y^umm 




N 



WO 2(104/050656 



PCT/JP2003/015402 



-89- 

6 1a) 4- (6-^Pn-5--fn-t'!)^v ? y-4-^';U) tVy^y- 1 



4, 6-^oa-5--hDtl5i/y [CAS No. 4316-93- 
5 2] 2. 0gSr7th=Fy;V3 0mn^)|U rfbfc l***? 1 

54* t-^Act^TVU. 9 2 g*5£t^y3:?vV7$y2. lmlffit 

mktsjs^-i: 1 4mrm#'&, Ki&mn^* 3 0 m 1 ^xfc 0 ^i^as 

»3 0^im i£l»£il&Uc 0 #fc*tfcg]fr£7K ^*f-^-e»U 
^12^-6-^/^2. 9 4g#fc 0 
10 'H-NMR (CDCI3) 

5 1.48 (s, 9H) 3.54-3.61 (m, 8H) 8.39 (s, 1H) 

6 1b) 4- [6-(2-v'7>'-xf;V7?y)-5-=hC3-t , y 5v?y-4- 



15 4- (6-^on-5-- ha-t°y $-^^-4— T/V) t°s<yi?>-l-AsV 
tfl/m. t-7*°f-lV^%<r)\,3. 0 g %T± b- h V^3 Om 1 fc«#PU 
3-T$/7°nfc°^--hy^0. 71mli3j:tfM)xf/l/75yi. 5 8ml£ 





H 



WO 2004/050656 



PCI7JP2003/015402 



-90- 



f - is-Vftfc U «lBfls-&4fe Sr 1 • 9 7 g 

6 1c) 4- [9 — (2— i >"7V-:^Vl-)-8-;*-^y-8, 9— 5?tKo-7H 



4- [6-(2->7;-x^75 y)-5-= hn-t°y 5S?^-4 — f/UQ 
tV^^y- 1 -*/^>^ t --ff-A'acXTA'l . 0 g t Kd 77^ 

12ml fc&fcU wtHC 1 0 i?«7 A#-/|?:/fjfcf; CgTkfn) * 2 0 0 m g 

#?>iifc«»*«ffT«iLfc. #e>ttfc»aE«rT"feh=hyA'3 0mnc» 
#u z-tuzm&N, n ' 5 i?/n . 1 3 g ^*nx.fc„ aatg 

&mt&: 5 l$mft#& RJS»Kfc 4 0ml Ofc&Mz., KJ&mm* 40ml*f 
IftBETWIBU itI£$9&ilg&Lfc e fcfeJxfcBtoSr*, "^M^TSifrU fflBfb 
6 2 3 m g mtc 0 # ibftfc-gPfc NMR^Ifffl *S V % tffr* 7 A {? o v h 

! H-NMR(CDC1 3 ) 

5 1.51 (s, 9H) 2.97 (t, J=6. 8Hz, 2H) 3.61 (m, 4H) 3.73 (m, 4H) 4.25 (t, J 
=6. 8Hz, 2H) 8.27 (s, 1H) 10.90 (br. s, 1H) 

6 1 d) 4- [7- (2-^=/U) -9-(2-v'T/-^^)-8-^-^y- 




WO 2004/050656 



PCT/JP2003/0 15402 



•91- 

8, 9-^fc VV-7H-7V \?s<7i?>-l-#/l,tf^m t- 



N, N-^fA^WAT? Kl OmlKIMm ^»*y^3 0 0mg 
1-^p*-2-^0. 1 8ml fln£fc 0 M-C»&88&:1 9R»m 
20ml, 1 5 m 1 Wm^MZX 2 0ft tfj u 

U *|Bffr&4&& 4 8 4m g#fc„ 
•H-NMRCCDClj) 

5 1.51 (s, 9H) 1.81 (t, J=2.4Hz, 3H) 2.96 (t, J=7. 2Hz, 2H) 3.36 (m, 4H) 3. 
62 (m, 4H) 4.27 (t, J=7. 2Hz, 2H) 4.70 (q, J=2. 4Hz, 2H) 8.37 (s, 1H) 
15 6 1 e) 4- [7- (2-^=/W) - 8 _^y_ 8i 9 _ i ? tKo _ 7H _ / 




WO 2004/050656 



PCT/JP2003/OI5402 



-92- 




4- [7- (2-y'f-=-M -9-(2-^T/-^^)-8-^y-8, 9 

^*-7VH. 2 2 g ^;^2 0ml!^)|U -^TK^^hy^A (6 
5 0 % fate) 344mg^o<!J ir^fc,, MT*a&^$:£ 7 2 B3M#^ 
Sfo«Kzf< 5 0 m U 1 Niggfc 10ml @1^5vW;:Ttt£ij Lfc 0 

m±Tmmu umt^m* 1.25 g #fc 

'H-NMR(CDC1 3 ) 

10 6 1.51 (s, 9H) 1.81 (t, J=2.4Hz, 3H) 3.36 (m, 4H) 3.63 (m, 4H) 4.70 (q, J 
=2. 4Hz, 2H) 8.38 (s, 1H) 

6 1 f) 7- (2-y^~/V) -6- (tVyi/y-i-^/v) -9- (try*?^ 
— 3 —4 M - 7, 9-i^t Fn^y ^-8-^-^ hV7fr*vffimm. 



H 




15 4- [7- (2-^~A-) -8-^y-8, 9-^th*a-7H-7'!Jy- 
6--YyV] t°^7-^^-l-^^#^ t-^yH^T/H2mgJ:N, N- 



WO 2004/050656 



PCT/JP2003/0 15402 



-93- 



g*5J:tJtmM (n) 5mg, fc°y^y50 M KlS»»SraaW!:-C 1 

MS/n/e (ESI) 350(M+H) + 

H;5feff!l6 2 7- - 9 -7 cn^i/V- 6 - (K'^v I -4 

M -7, Kn/iJy-S-ty h!J7;i/tPSlfi 



^M^j6 1f) fc&V^ K°Vx?>-3-7$v>%t<Dftfr<Q\Z.7 : L-sV7$u>'m 

iomgSrfflv\ ^jsm6 i f ) tmm\mm.u mmk^mzs. 9 4m g #yt t 

MS m/e (ESI) 349(M+H) + 

^&M6 3 7- (2-^=/M -9- (77y-3-^;V) -6- (bV<93? 
15 -7. 9-i?tKP7'Jy-8-t^ h y 

H 



H 





WO 2004/050656 



PCT/JP2003/015402 



•94- 



SfeSfifcieif) fc&^Xs t° !) 3 - 9 ^77 y- 3 - #o 

^tlOmg «rffll\ 5 O'CXMMM 6 1 f ) h ^itfelL, ^IB-fb 

1. 2 8mg#fc 0 
MS^/e (ESI) 339(M+H) + 
5 4 7- -9- h**/-¥V 5 i?^- 5-^ 

AO -6- (1^7 v^- -7. Kn7°y >--8-^->- MJ 



lthjsm 6if) t mm\mm u umts-vo*: 2 . 5 2 m g mtc 0 

'H-NMR(CD 3 OD) 

6 1. 87 (t, J=2. OHz, 3H) 3. 53 (m, 4H) 3. 70 (m, 4H) 4. 13 (s, 3H) 4. 87 (q, J 
=2.0Hz, 2H) 8.45 (a, 1H) 8.95 (s, 2H) 
15 MSa/e (ESI) 381(M+H) + 

MMM6 5 7- (2-Zf^-=-M -9- (2-^PP-b°U^y-4-^/M - 
6- (M'^yVls-l—i/V) -7. 9-^tKp7yy-8-ty h'J7;^ 



H 




WO 2004/050656 



PCT/JP2003/O15402 



-95- 



H 




£3fi*y 6 1 f ) (c&^t, tr y 3 yucoftfc <? K: 2 p p f y *? 

ftttffl 6 1 f ) i InMltiz&a u ««B{b^fe«r 4 . 4 8 m g #fc 0 
5 'H-NMRCCDsOD) 

8 1.86 (t, J=2.4Hz, 3H) 3.53 (m, 4H) 3.69 (m, 4H) 4.86 (q, J=2. 4Hz, 2H) 8. 
19 (dd, J=5.6, 2.0Hz, 1H) 8.27 (d, J=2. 0 Hz, 1H) 8.53 (s, 1H) 8.54 (d, J=5. 
6Hz, 1H) 

USm/e (ESI) 384(M+H) + 
10 ^M6 6 7- (2-zf^=-M -9- (6-^ 

-6- (tV^S^- l-^) -7. 9-i>bKpy!)y-8-ty HJ 

6 6 a) 4- [7- (2-7'^/V) -9- ( 6 }. ^ f ]) i»- 3 
/V) -8-*-*y-8, 9-^tKP-7H-yyy-6-^] 
15 -#Aoj?>-^ X-^^)V^7.y-,V 
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mMffl 6 1b) fc*SVvC % 3 — T 5 J \f*=. h 9 /KZ>ftfc> 9 5 h 
5 'H-NMR (CDC1 3 ) 

5 1.50 (s, 9H) 1.82 (t, J=2.4Hz, 3H) 3.36 (m, 4H) 3.64 (m, 4H) 3.97 (s, 3 
H) 4.78 (q, J=2.4Hz, 2H) 6.87 (d, J=8. 8Hz, 1H) 7.83 (dd, J=8.8, 2. 8Hz, 1H) 

8.36 (S, 1H) 8.44 (d, J=2.8Hz, 1H) 

6 6 b) 7- (2-7<^~/l>) -9- (6-;* h^->-t°y (;l>) -6 
10 - (tf-^vV-l-i'A-) -7, 9-i?tKnyyy-8-ty Y])y;v^n 



4- [7- (2-7^~/v0 -9- (6-p< h*is-VVi?y-3-' < fr) - 



H 
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HIM L s HIBfb-g* 4 8. 2 5 m g £#fc 0 
'H-NMR(CD s 0D) 

6 1.87 (t, J=2.4Hz, 3H) 3.53 (m, 4H) 3.69 (m, 4H) 4. 02 (s, 3H) 4.86 (q, J 
=2.4Hz, 2H) 7.00 (dd, J=8. 8, 0.8Hz, 1H) 7.95 (dd, J=8.8, 2.8Hz, 1H) 8.42 
(S, 1H) 8.43 (d, J=2.8, 0.8Hz, 1H) 
MSm/e (ESI) 380(M+H) + 

7 7- (2-zf=f-—;\/) -9- (6-#^y-l. Kg-fr"'; 
-6- (M'^yi/y- 1 —J/U) -7, 9-i?Kh*tiy°})y-8 



H 




4- [7- (2-:/^=VV) -9- (6-^ h*i/-t°V — fjV) - 
8-^y-8, 9-^tKo-7H-7 , !)y-6-^V] v>y- 1 

t -zf^V^^ ?V 6 a) 4 0 m g / — ;VQ . 2mlC 

4 N^/i^rl^O . 2 m 1 MX.tc a RfofflfcZ 9 OtJTJ^ 

£4fc 1 7 . 5 8 m g £#fc c 
'H-NMR (CD 3 0D) 

6 1.86 (t, J=2.4Hz, 3H) 3.52 (m, 4H) 3.68 (m, 4H) 4.84 (q, J=2.4Hz, 2H) 6. 
70 (d, J=10.4Hz, 1H) 7.83-7.86 (m, 2H) 8.43 (s, 1H) 
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-98- 



MStf/e (ESI) 366(M+H) + 

MMM6 8 7- (2-Zf^=-M -9- 6-v? 
b Ko-t°y -6- (t°^<7i?y-l-^;U) -7, 9--^bK 

5 6 8 a) 4- [7- (2-??--;V) -9- ( 1 -^A-- 6 -^drV- 1 , 6- 

$>t Kn-fy v?>-3--r/u) -8-^y-8, 9— s?t Kn-7H-^y^ 



10 l-^^-lH-t°y^y-2-^^ffiV\ ^f!|6 1b) ~d) tH-Hi^ 

6 8b) 7- (2-^^) -9- (1-^^-6-^y-l, 6-^bK 
n-K°Vi?y-3-s(M -6- (VV) -7, g-^tKoT" 




H 



15 
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4- [7- -9- 6-i?t K 

o-t*y t?y-3->r/w) -8-^y-8, 9 — Ko — 7h— 7"y y— 6 — 

^ /H tV*? 1 t -y^/Vi^x/W 1 5 m g & h y 

5 «^o?h^77^ -fcTttfi U *fBfb£* 10. 5 2 m g &#fc 6 
'H-NMR (CD 3 0D) 

6 1.88 (t, J=2.4Hz, 3H) 2.74 (s, 3H) 3.52 (m, 4H) 3.68 (m, 4H) 4.72 (q, J 

=2. 4Hz, 2H) 6. 70 (d, J=9. 6Hz, 1H) 7. 77 (dd, J=9. 6, 2. 8Hz, 1H) 8. 09 (d, J=2. 
8Hz, 1H) 8.43 (S, 1H) 
10 MSm/e (ESI) 380(M+H) + 

mmm 6 9 9-7^^-7- (2 --fr-M - 6 - (tf^i^- 1 a-) 

-7, 9-^bKo^!Jy-8-ty H7^tPiBW 



4- [7- (2-?^=^) -8-^-^y-8, 9-i?t Kn-7H-^°y ^~ 
15 t^y^-l-^yi t-7*f;l/x^f;l/(^6 1e) 1 

5mg£N, N-^f;^M7^ KO. 5mlt»iU rtlKT y /I^pv 
W K 2 5 /x 1 *5 ZtmkBtm* y !7 A 1 0 m g ^*Px.fc 0 £0&^&^MtCT 1 4 

b#to$#, s*&»«fczk*an^ iBK^^HCTsmiLfc. #&nfc^Pi«asr* 
20 m Ltc mfezmtemmmmftt pvh^7^ -ic-ossi! u mm&m 8 . o 

Omg£r#fc 0 
MS/s/e (ESI) 313(M+H) + 



H 
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-10 0- 



$mm7 0 7- {2-^=-M -6- (fc^v^-l— -9- (2- 



H 



0 ^ 



5 /z 1 £j3V\ ^M^!l6 9 t^IML, ^lEfc-a^£ 3 . 7 1 mg#fc 0 
MS^/e (ESI) 311(M+H) + 

^jfe^J7 1 2- T7- (2-7^-/M -8-^y-6- (e^y^y-T- 

^/H -7. 8-^K P^y-9-^U] K Fy7^Pi^^j6 

H 



mg^I^\ H3fc0iJ 69i IHi^&Sl U ^IS^^ £ 7 . 5 5 m g *#fc 0 
MS We (ESI) 330(M+H) + 

^jfe^jl 7 2 7 - ( 2 - -9-*/?vyu =f-)V- 6 - ( fcV< y ^ 




IH 2 
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H 




HO 



o 



2 5 n i &m*\ 6 9 1 mmztmu wm&vo& 7. 28m e ntc 0 

USm/e (ESI) 327(M+H) + 
5 3 4- [7- (2 )V) -8-^y-6- (fc°^7 vV- 1 - 



10 >r k 2 0 m g &jsv\ mm 6 9 1 mmizmmu wmfc&®>& 9.56 m g #^ 0 

MSa/e (ESI) 388(M+H) + 

^S6W7 4 7- (2-:/^vu) -9-^3,^^-6- (f^^-^Y 

. a-) -7, 9-^tKo^!)y-8-ty Fy7/^piai 



H 
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H 



0 ^ 




1 &JBV\ 6 9 £ RICML, WBto&m* 7. 1 4 m g #fc e 

MSm/e (ESI) 377(M+H) + 
5 ^ttW7 5 7- (2-^=/V) -6- -7, 9 — ^ 



4- [7- (2-^=/W) -8-^y-8, 9-i>tKP-7H-^y- 
6— T/V] tr^^-l-*/^^ ' t -y^/^^x/V- (-fbg^>6 1e) 1 
10 2 m g & h y IMkKffl* U - ©S*S»tt&Mfc-C 5 U 

fc„ BS£$*B3lffiS£$#^ nvh;/77^ -|E Tiffin U *IBfb^» 8 . 8 6m 
g 

MS/s/e (ESI) 273(M+H) + 

3EftflU7 6 7- (2-:/?-:=A0 -9-y^vl—6- (tf-^7 S?^- 1 -^/U) 
15 -7. 9-i KP7°y hV'7fl'*xiSm&. 

7 6 a) 4- (9H-7°y >-6-<(A>) - t°^7 vV- 1 t-^f- 



H 




WO 2004/050656 



PCT/JP2003/015402 



-10 3- 




6-^ao7°y ^[CAS No. 8 7-4 2-3]7. 7 3gOi^;-;H0 
0ml ^{d, *My?v \£As^?-ASr* 6. lml^WtX?^- i- 

$&£:&EftffiU 2§)5fc£7j<2 0 0ml fcJR»$tf&. «t»fe*»BlU 7k 5 0m 1 
1? 2 HU t - "ff-A/} 7VU 5 0mlt*2 HRfe$- U «|B{b&4& 13. 99 

g £#fc„ 
'H-NMRCCDCl,) 

1.50 (s, 9H) 3.58-3.62 (m, 4H) 4.29-4.37 (m, 4H,) 7.90 (s, 1H) 8.35 (s, 1 
H) 

7 6 b) 4- (9-^^-9H-^y -tf^yi?^- 1 -*/VjJ? 



4- (9H-yy ^-6— r^) -tr^^-i-*^^!! t-y^x. 

*7VW3. 0 4gON, N-^f;P*;l/A75 Kl OOml», AttXr y $ 
Al. 5 2gj3«tt^3!7^^0. 9 4 m 1 1 6 BfrNHf#Lfc 0 

lEtts?-^ 3 0 0ml ±tf7k 100ml &&n*., ftttJB 1 0 0 m 1 T? 2 0*5 
itWftfl:^ r y !7 AO^fP*^ 1 0 Om 1 1? 1 ®Ji&8fc# U jfeWfflb^*/ 
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'H-NMR(CDC1 S ) 

•-j 

1.50 (s, 9H) 3.56-3.61 (m, 4H) 3.83 (s, 3H) 4.26-4.34 (m, 4H) 7.73 (s, 1H) 
8.36 (s, 1H) 

5 7 6 c) 4- (8-^ao-9->f;l/-9H-/!)y-6-'f;l') -K'^yity 

- 1 -XfrtfyM t-y^tv^T.T-jv 




4- (9->^-9H-yi)y-6-^;U) -t°^.7i?>-l-%;l>i$ym 
t-^fyV^TA^. 7 0gtf>N, N-^f/l/*;UA75 K3 OmlifCN- 
10 ^no^/N^U'l. 2 5 g ZMtL, Mt? 2 0 bfc 0 Ifflfctfvl' 2 
OOml & £tf7k 50ml ^P^l, ^SfcTk 50mlt2 0*3 itWft-ffc-^ h y V 
J*<DMQ*.m&5 OmlTltHjJiR&gfc^U ^7kW^^^^^-e^Lfc 0 W 

mmzm^u m&mmu Bm^yv^^^u^h^y^^-iz.xmmu & 

: -.drf-^4 : 1 mfrfrhWBIk&ltl 1 . 9 7 g 
15 'H-NMR(CDC1 3 ) 

1.50 (s, 9H) 3.56-3.60 (m, 4H) 3.76 (s, 3H) 4.18-4.25 (m, 4H) 8.34 (s, 1H) 
7 6d) 4- (9-^^-8-^7-8, 9 -i^t Kp - 7 H-y°V 6 - 
-M°^yi?y- t-Zff/V^'TJV 
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,4- (8-^na-9-^^-9H-7°l) ^-6— -OW) -tXy^y-i- 
^A^V®? t-^/^^^/U-0 . 3 5 3 g ©i?^ fvW*/V-*3rv- F 5 m 1 jf^td 
^^"hy^AO. 1 6 8 g#£Xfimfrmi-h}) !>AO. lOOg^M, 13 
5 5°CT6 4R#Pflini*iLfc 0 »S^&$i:§U H*7A|:St, $fl^is5;i£?£& 
^^^77^ - [C TMH U Wmitfr!®) 0 . 1 7 9 g £#fc e 
'H-NMR (CDC1 3 ) 

1.50 (s, 9H) 3.47(s, 3H) 3.58-3.62 (m, 4H) 3.72-3.77 (m, 4H) 
8.33 (s, 1H) 10.87-10.92 (br. s, 1H) 
10 7 6 e) 7- {2-7**?--;V) -q-^^-q- (fcV^y >J>^- i -J -7, 
9-^kFn7°!Jy-8-ty F^^tPiM 



4- (9-p<^-8-^-dfy-8, 9-^tKB-7H-/>jy-6-^;U) 
- 1 -%A<tf>Wt X-Z? s f-}\>^*'T)V lOmg ON, N- fvW* 

15 /I'AT? FO. 5 m l?m\Z$m$V ? A 6 m g ^JltF 1 -^P^E— 2 -^^4 
M 1 **PX., ^fMT' 1 5 m?$M&Ltc a iffitai^/u 1 m 1 *5 itftfc 1 m 1 

dmuzmmu 2mmwvft^ mmmvtc mmzmmnmmtn 
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- 1 0 6 - 

^^77^ -i^xmrn u m&ik&to o . o o 1 2 g £#fc„ 

MS We (ESI) 287.20 (M+H) + 

mmmi 7 9-^^-7- 0-^^-2-^^) -6- 

-l-^/u) -7. 9 -^Kayjy-8-ty F!)7;vtnSfj 
H 

5 \ \ 

^mm? 6 e)^43^T, l-^n^-2-7^^<Df^t?9fcl-^n^— 3- 
^ 2 -7x^5 m 1 £/B^T % 7 6 e ) h H^K&SU HfS-ftl^ 

4. 3mgSr#t 
MS/a/e (ESI) 303.26 (M+H) + 
10 £MM7 8 7— 0-^-9-^^-6- (^7^^- l-^yp) -7, 9 

-^KP7°')y-8-ty fy^^-pj^i^ 

H 

0 

tjq~ ^ OH 

»#J7 6 e)fcl:}oV^ 1 -:/p^- 2 -^^©fftb 9 l^y^n $ K 
5 n 1 HJg#| 76e)i ®M\mm U ^lE^-^t) 4 . 8 m g £#fc c 

15 MS/»/e (ESI) 325.23 (M+H) + 

mmM7 9 2- T7- (2-7^^) -8-^y-6-\i^y^y-l-^ 
8 -i?fc Kp -f ]} >- 9 -WyVpt fyi,] hj) 
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7 9 a) 4- [9- (2->7^y^U) - 9 H-?]) V- 6 - fcV5? 

v 5 ^- 1 -^^V^ t-^f-A^x^A^ 



4- (9H-7°y ^-6— YA-) -tf^^-l-^/U*^ t-^fvloi;* 
T/Mft^7 6a) 1. 5 2g«N, N-^ f/^;VA7 5 K 1 0 Om 1 ^ 
lu^y^O. 76g&«fcU? (2-^n^^f;V) -<y>/-hy/n. 0 8g 

^p^s aaftT?i 6^ji#l^ 0 Rfcmmmm^>v5 o o m 1 *j j:tr*5 o 
0 m 1 &jnx. N mm Ltz 0 %wm*fc 2 0 0 m 1 t 2 m, mt-r v v z^omm* 

mm 2 0 0 m 11? 1 mJl&£fe#L7i: 0 « L7fc|§#:£^ no^y500ml|I 
»*U »7K^ l> y !>^(D5%tK^2 0 0ml :fcJ;T/*2 0 0ml -CHl&gfc 

a zum u u h/ui^sr t> o Ts^f H u mmz&m 2.04 

'H-NMR(CDC1 3 ) 

1.50 (s, 9H) 3.53-3.61 (m, 4H) 4.04-4.15 (br. s, 4H) 5.58 (s, 2H) 7.37 (d, J 

=7. 5Hz, 1H) 7.42 (t, J=7.5Hz, 1H) 7.54 (t, J=7. 5Hz, 1H) 7.70 (d, J=7. 5Hz, 
1H) 7.89 (s, 1H) 8.36 (s, 1H) 

7 9b) 4- [8-^pd-9- -9H-7°y>-6-^ 
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4- [9- (2-ixT - 9 H-7°JJ y- 6 — ' < M -^7^- 

l-X/UtfyM t-y^^-^T^O. 4 19 g&N, N-^f;i/^;VA75 K 
8 0ml|:»Jl N-^onaA^^KO. lBOg^rM, iSt7 2 
5 ftmfeWLtCo JSICN-^oari^^^ $ KO. 1 6 0 g trJDx.s 6 0ttl8 
B^ini&Lfc^L 0 0ml *5j;t^7K 10 0ml ^Ap^, ^S^7k5 

0mlT2 0 jo i^b^- Ml !7 A (D^fPTK^ 5mlT*l [Uit&^ U 

•7f^'77^ -KT»I! U n n ^ * ^ : SHft^^ 7 : 3 pJ#/5> fe^fB^ 
10 ^10. 100g^fe o 
'H-NMRtCDClj) 

1. 50 (s, 9H) 3. 53-3. 60 (m, 4H) 4. 18-4. 27 (br. s, 4H) 5. 62 (s, 2H) 6. 99 (d, 

J=7.4Hz, 1H) 7.40 (t, J=7. 4Hz, 1H) 7.49 (t, J=7. 4Hz, 1H) 7.71 (d, J=7. 4Hz, 
1H) 8.31 (s, 1H) 

15 7 9 c) 4- [9- {2-*/T J^WiV) -Q-ttV-S, 9-^tKn-7 
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4- [8-^on-9- (2-J/7/"<>'^) - 9H-7" V V- 6 — f >V\ - 
v 5 ^- 1 -itiWslk t-T'^vlo^Tvl-'O . 1 0 0 g £>v>;< ^vI^V/Jn^ 
->K3mli«(«tM)!)A0. 1 6 8 gjoi^^TK^by ^^0. 10 

^B^if mWift? P?W7^ -^Tlt^ U Mfcl^J 0 . 0 4 4 g %mc 0 
'H-NMRCCDClj) 

1.50 (s, 9H) 3.53-3.57 (m, 4H) 3.65-3.70 (m, 4H) 5.34 (s, 2H) 7.38 (d, J=7. 
5Hz, 1H) 7.39 (t, J=7.5Hz, 1H) 7.53 (d, J=7. 5Hz, 1H) 7.70 (d, J=7. 5Hz, 1H) 
10 8.25 (s, 1H) 10.87 (s, 1H) 

7 9d) 2- [7- (2 A*) -8-*Jfy-6-^7^-l — ( >V- 

H 



4- [9- (2-->Ty>y>vU) -8-^y-8, 9-i?tKo-7H-/ 
15 y ^-Q-j;U] -\?s<?i?y-l-jj;i,tfym t-7?-/l>*X7;U0. 044g 




N 
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<DN, N-^f;^M7^ K3ml»»!)t)AO. 0 17g*5j;^l 
-7*n*- Ollmim ^fi"C7 2B#Hfl$#L*: 0 

/nomi *3j;^7ki om i *mtl, ^mm*m*mk-*?* at^iu m 
5 k:«^iu 2nr«ifet, m^^i omi zmx.. m±.m$Ltc 0 

nv^77^ - fcTffif® U mBit^-m 0 . 0 1 6 2 g £#fc 0 

'H-NMR(CDC1 3 ) 

1.80 (s, 3H) 3.30-3.45 (br. s, 4H) 3.63-3.75 (br. s, 4H) 4.70 (s, 2H) 5.35 
(s, 2H) 7.30-7.41 (m, 2H) 7.52 (d, J=7. 5Hz, 1H) 7.63 (d, J=7. 5Hz, 1H) 8.39 
10 (s, 1H) 

USm/e (ESI) 388.18 (M+H) + 

mmm so 2-0 2 y- 4 - g^Lz 1 ->r ^- 2 , 

3— ^fc KP>f^V[4. 5-c]t:°y ^-l-^/M^/V) ^^-/^hy/y 
8 0 a) (3-- hP t°y T/V) 



4-xfdrV-3-=hnt'y^yigI [CAS No. 946 0 2-04- 
7] 18. Og©x^y-;V4 0 0ml^ilC7!);W75y4 0miat, 81$ 

20 6 g 

'H-NMR(CDC1 3 ) 

5 4.00 (m, 2H) 5.29-5.35 (m, 2H) 5.87-5.98 (m, 1H) 6.63 (d, J=6. 5Hz, 1H) 
8.30 (d, J=6.5Hz, 1H) 8.31 (br. s, 1H) 9.23 (s, 1H) 
8 0b) N*4*-7!);V-2-^aa t°D *?y-3, 4-v 5 T$>' 




15 



H 
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Cl 

H 

ry/1— (3-=hPt°y^-4— T$^3. 0 2 g(C3 5%i£^5 5 
m 1 ^P^l 9 0°C*T«Lfe o Jgfclg 1 9 . 1 g fcJPx, 9 0°CT*3 OftRfoZ 

5 fc^, ?y — /WlSfP^2 5 0ml ^P^i, 2 0^^Lfc o 

»^^7 5 Oml £;t)P*u ir^^ hMiiU M£^y#y^ 
*7^P? h^77^-{^TlSMU ft^^-^f-^ (1:1) 

<fc 9 afl&fb&* 2 . 8 8 g £#fc 0 

'H-NMR(CDC1 3 ) 

10 8 3.29-3.58 (br.s, 2H) 3.84 (d, J=6. 3Hz, 2H) 4.26-4.37 (br. s, 1H) 5.24 (d, 
J=11.0Hz, 1H) 5.29 (d, J=16.0Hz,lH) 5.85-5.98 (ddt, J=16. 0, 11. 0, 6. 3Hz, 1 
H) 6.43 (d, J=6.5Hz, 1H) 7.66 (d, J=6. 5Hz, 1H) 

8 0 c) l-ry^-4-^nn-i, Ko/f 5^/[4. 5-c]fc»yt? 

>- 2 —Oris 




N*4*-Ty/W-2-^apfy^-3 > 4-^7$V2. 8 8g©7t^ 

0 0ml, *8 0 0alR*»U 1N»1 0 0m 1 T!2|Bli*fc?- h 

20 y ^O^jc«ftl 0 Oml T?«fcft}£U fll^^*V«7.M?ia»U 
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^P^y (1 : 1) ®liijm±'0m&<k&®2. 3 0g|#fc, 
'H-NMRCCDClj) 

5 4.51 (d, J=5.7Hz, 2H) 5.25 (d, J=16. 0Hz, 1H) 5.30 (d, J=10. 9Hz, 1H) 5.8 
5-5.95 (ddt, J=16. 0, 10. 9, 5. 7Hz, 1H) 6.91 (d, J=6.9Hz, 1H) 8.10 (d, J=6.9Hz, 
5 1H) 8.99 (br.s, 1H) 

80d) l-7UA'-3-'<y^-4-^cia-l, 3 - i/t Kn A % :?V[4 . 
5- c]try i?y-2-*y 



l-Ty^-4-^nn-l, 3-i?tKn-f^/[4. 5- c]tfy S?y-2 
10 1 . 05 g CON, N- i?* f-;V*;\,J±T 5F5 0ml ffltLKfimiJ U^AO. 

7 6 g&it^V^/K/n-r^ KO. 9 4g^t Sifl 4^^Lfc 0 zk 

3 0 0ml joitfl^xf ;U3 OOml »^ #HBS«r*l 0 Om 1 "C3 Ultig 

^ h v <> j^offimfcrnm i o om i -xymm&u w^y^y^^-v^mu 

sggftb£« i . 5 7 g 

15 'H-NMR(CDC1 3 ) 

5 4.56 (d, J=5.7Hz, 2H) 5.23 (d, J=16.0Hz, 1H) 5.30 (d, J=10. 9Hz, 1H) 5.4 

4 (s, 2H) 5.85-5.95 (ddt, J=16. 0, 10. 9, 5. 7Hz, 1H) 6.91 (d, J=6. 9Hz, 1H) 7.2 
5-7.34 On, 5H) 8.08 (d, J=6. 9Hz, 1H) 8.99 (br.s, 1H) 

8 0e) 3-'<y^-4-^D-i, KP-f §*V[4. 5-c]fc°y 

20 i? y— 2 --fry 





H 
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l-7y/K3-^;k-4-^oc-l, 3 -S?fc Kn-Y $ ^V[4 . 5- 
c]fyv?y-2-ty0. 75g©l, 4-^tyi5ml»«|!l*l. 5 
ml, yN-*^>Kl. 0 6g, 2%**$!>AifcfcJgg£3 

ml*iJ:tfifi3 h J) 9 4g©*flHR6ml 18^6 

O'CT'MLfCo 7K2 0 Om 1 iH»at^>H OOml t'iWLfc. #P>^ 

fc^ilS^7jc5 0 m 1 T2 0*J il/Jftf^ h U !>A©^fP7k^5 0 m 1 T?H&l5fc 

H^^-f-fcTJHKKU H^gvw-^f-;/ (1:1) »ffi^WJ:«jail&fb'g' 
%0. 3 8g£#fc 0 
'H-NMR(CDC1 3 ) 

6 5.44 (s, 2H) 7.01 (d, J=6. 5Hz, 1H) 7.30-7.38 (m, 5H) 8.08 (d, J=6. 5Hz, 
1H) 9.18 (s, 1H) 

80f) 2- (3-^;v-4-^on-2-t^y-2, 3 -S?fc Kn^f 

y[4. s-cify^-i-^f/Mf/v) ^✓=h;a' 



2-^-^0. 2 5 9 gON, N-^f;^;l/A75 K5mlg$|Jl^!Jt)A 
0. 1 5 2 g*S<fctf (2-ya^f;V) h y /I- 0 . 216g^t, 1 

»T? 1 6 ttHQfttt Lfc„ i»3i^6 0 m 1 *5iTJ«7k 3 0ml %*Px, 
3 0 m 1 T? 2 0*J J: tflftfltf- h y A ®ffi?b*i$K 3 0ml t'l 01®^;^ U ft 
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0 . 3 6 4 g 
'H-NMR(CDC1 3 ) 

5.35 (s, 2H) 5.49 (s, 2H) 6.96 (d, J=5. 6Hz, 1H) 7.24-7.35 (m, 5H) 7.41 (d, 
J=7.4Hz, 1H) 7.44 (t, 1=7. 4Hz, 1H) 7.57 (t, J=7.4Hz, 1H) 7.73 (d, J=7. 4Hz, 
5 1H) 8.06 (d, J=5.6Hz, 1H) 

8 0g) 2- (3-^<y^;l— 2-*3cy-4-h°^<7i?y- 1 — (VV-2, 3- 
i?k Ka-Y §y s /[4. 5-c]t°y S^-i-^/M^) '<y/^^lJ/^ 

H 



<£>#ffl^5Ts 2- (3— <^v ; /l'-4-^t3n-2-^-^y-2, 3-S?fc 



10 Kct*r$*V[4. 5-c]tf y S^- 1 — IWf-Ad *<V/=- hy/WO. 364 
g^iff^^y-l-^^yi t-/f;Vxxr/V0. 543g&17 

ot-enwsLt a«*?&^iu T^T«tfc^y^^^t, ^y 

;V : ^i?y-/U9 8 : 2 4 ^©W&^fefclBf 0 . 1 5 0 g &#fc 0 
15 'H-NMR(CDC1 3 ) 

2.96-3.00 (m, 4H) 3.01-3.06 (m, 4H) 5.28 (s, 2H) 5.40 (s, 2H) 6.74 (d, J=5. 

6Hz, 1H) 7.21-7.33 (m, 6H) 7.39 (t, J=7.4Hz, 1H) 7.49 (t, J=7.4Hz, 1H) 7.6 
8 (d, J=7.4Hz, 1H) 8.02 (d, J=5. 6Hz, 1H) 

mmmsi 2- [3-^v^-i- (2— >yy^^> -2-^y-4 

20 -\?^=7V>-l-J,v-2, 3-^KP-lH-^;^/[4. 5-c]t:°y^ 
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8ia) 4- [3 — 1 - (2-vr;'<y^)-2-t*y- 1 H- i 



2- (3— <^/U-2-^y-4-h'-<7v?>'-l-^/U-2, 

o-r§^i/[4. 5-c]t°y^y-i-xr/^^) ^y^ni/v tffri^so 

g) 0. 1 4 6 gO^ao^yi 0ml^(cr^-^-t-^/W0. 0 
9 4g:fcJ;tf hy^vWTS^O. 0 5 0mim SitlSH^Lfe, 

f^?vW7 : 3®^e>^l5{b^0. 1 2 1 g £#fc 0 
^-NMRCCDClj) 

1. 46 (s, 9H) 2. 95-3. GO (m, 4H) 3. 41-3. 53 (br. s, 4H) 5. 30 (s, 2H) 5. 40 (s, 
2H) 6.78 (d, >5.6Hz, 1H) 7.20-7.25 (m, 5H) 7.31 (d, J=7. 5Hz, 1H) 7.40 (t, 

J=7.5Hz, 1H) 7.51 (t, J=7.5Hz, 1H) 7.69 (d, J=7. 5Hz, 1H) 8.02 (d, J=5. 6Hz, 

1H) 

8 1b) 4- [3— <i/*?jv-7-zfu*:- l-{2-i/TJ-0'yM~2-^ 
y-lH-^5^/[4. 5-c]fy^-4-^] -t°-<7^-l-^7j? 
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4 - [ 3 -*<is&A~- 1 - ( 2 - %/T / -0*?>\) - 2 -t^V- 1 H— Y 5 W 
[4. 5-c]tfy -tV7i?y-l-^,;^>§ t-^/Voi;*. 

T/VO. 121g©T*h=hyyU5ml»«E^Sfc!K*^-MJ^A0. 0 2 9g 
5 iSitW-^P^/^HW 5 KO. 0 4 4g^Dl *HT?1 5 JSMJJiJ* Ufc. 
BjSfcc^vH OOml *5J;^7K5 Om 1 ZMx., fflm*tefcffi6r? AT? 

^^rf-^ : HS&^/W 7 : 3 pj#^ bmift&m 0 . 1 4 8 g 
'H-NMRCCDClj) 

10 1.46 (s, 9H) 2.97-3.01 (m, 4H) 3.28-3.69 (br. s, 4H) 5.42 (s, 2H) 5.70 (s, 
2H) 6.75 (d, J=7.5Hz, 1H) 7.22-7.31 (m, 5H) 7.36 (t, J=7. 5Hz, 1H) 7.43 (t, 
J=7.5Hz, 1H) 7.69 (d, J=7. 5Hz, 1H) 8.03 (s, 1H) 

8 1c) 4- i3—<y^-7- {2-Z>;W<.*j ;V7 -l-(2- 
^T/^<^i?/U)-2-^y-2, 3-^tKa-lH-^^/[4. 5-c] 
15 tfy -t°^7i?>- t-zf^/vx.^;^ 
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o 



4- [3 — <>i?/ls-7-zfv*- l-(2->7y^^)-2-t#y- l 
T$^V[4. 5-c]t 0 y^V-4-^yv] - feV*?^- 1 -#/l^>^ 
t-^/^^x/VO. 123g©l-^f;U-2-fn!) K^2m 1 ^£f-y ^> 
^T$KO. 05 6g, ^it^AO. 130g, 2, 2, 6, 6-7^7^ 
A— 3. OOSmlMIfti (I) O. OlOg^jD 

MHf#ffl^T, 13 0°CT2 2^ra»Lfc 0 S^^^SPU t-^/P 
^^-■tv^P;^ iry-f h^i®Lfc 0 ^xf;V2 5iiil T^?^ hSrgfeff- 
U ^mm*htrtt, 2Nig^l0mL 0. 5N»10ml, 1 NTk^fbT- h 

y ? 1 0 m 1 tez-amt-r v y t jxDmu*®® 1 o m 1 ximm^u 
B7 ^77^ -Kxmm u mmfc&® o . o 2 3 g 

'H-NMRCCDClj) 

1.46 (s, 9H) 2.99-3.07 (br. s, 4H) 3.27-3.55 (br. s, 4H) 5. 43 (s, 2H) 5.45 
(s, 2H) 6.75 (t, J=7.3Hz, 1H) 6.95 (t, J=7. 1Hz, 1H) 7.20 (d, J=6. 9Hz, 2H) 
7.26-7.35 (m, 6H) 7.39 (t, J=7. 3Hz, 1H) 7.40 (d, J=7. 1Hz, 1H) 7.46 (t, J=7. 
3Hz, 1H) 8. 10 (s, 1H) 8. 53 (br. s, 1H) 

8 1 d) 2- (2—, VTJ^Vfr) -2-^y-4-t° 
^7^-1-^/1—2, 3-i?fcKB-lH-/f$^/[4, 5-c]lfyi?^- 
7 -- < /v^dr->] — <yX7 5 K h y :7/U;f a g£®^ 
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H 




OH 



4- [3-^i?/W-7- (2-%/W<^rs(/U7*;*^>) - i-( 2 -*/TJ 
^i/jV)-2-^y-2, 3-i?t Ko-iH-^5^y[4. 5-c]l*yi? 
V- 4 -- f A'] - tT-<7 1 -^/PJ}?^ t-^^VV-^TVVO. 0 2 3 g & 

5 &*vu*f^£XfhV7A'*vW&lml&6mL* 2 l$IW|I# 

fcTlt^U *fBfls£*0. 0 16 g£#;fc 0 
MS We (ESI) 560.15 (M+H) + 

Hjj^!l8 2 3- (2-zf^=-M -X-ff-jV-A-V^yW-X — fA— 1. 
10 3-^tKP^$^/[4. 5-c]b°y W-2-;tV 

8 2 a) (3-- hP-b"!; W-A-jfl') T$.> 



OOml JC^U 6 0^8 0 < CX~M$k Ltc a tmZtflMU ffiftat^" 
15 ^5 0 0ml4:Ms 3 0 Om 1 T'2 HJJitWft-ftf M> £ A <Dfm*fo 

»00mlt'l BMftftfrU f&KSIWN'*'* v* ttft&Wl 

'H-NMR(CDC1 3 ) 

3.06 (d, J=4.3Hz, 3H) 6.72 (d, J=5. 6Hz, 1H) 8. 11-8. 21 (br. s, 1H) 8.23 (d, 




H 



WO 2004/050656 



PCT/JP2003/015402 



-119- 



J=5.6Hz, 1H) 9.22 (s, 1H) 



8 2b) 2-^PP-N*4*-^f;^y^y-3, 4-i?T*^ 
CI 




*?-;v- (3--hP-t°y^-4-^r/u) 7$y7. oo g o«i5o 

5 m i mm* 9 o^ciMnmu mt-r-r an -imms 2 . 2 g *mx., 3 0 

# 9 Otf» Lfc 0 ®CS3£M£ 0 t^ip U * • * 7 0 0 m 1 Zl)^ 3 0# 
»Lfc 0 «8»«:«EE«iH&U B&\CT>^-T<D$m*fi ;-Jl^m7 0 0ml 
SrJD^5TC-ei 5*§TO«#Ut, J&K«r«ff»|&U iS«x^ 5 OOml 
fclffiBU l««iBLfc 0 iT7-T h JKSMfefcilfltetfyi, 2 5 0 m 1 "C 5 HJgfe 

10 J£U t!8i*bt, «E**tLfc. «SfBfljg*7. 2 2 g Sr#fc„ 
'H-NMR (CDC1 3 ) 

2. 91 (d, J=4. 5Hz, 3H) 3. 31-3. 50 (br. s , 2H) 4. 16-4. 23 (br. s , 1H) 6. 40 (d, 
J=5.8Hz, 1H) 7.67 (d, J=5.8Hz, 1H) 

8 2c) 3»^tKB^$^/[4. 5-c]fc°yi? 

15 



= MJ/U3 0 0ml»MN, N'-^^^^§^ 3 . 0 3 5 g &&n 

sua-e 4 s w# Lfc&, ii^iN, n ' - ? 5 3 . 0 
20 3 5 gfctt&e ofesffittLt'n^iiu *5 o o m 1 




2-^n-N*4*-^/^yi/y- 3 , 4-i?7?yi. 3 8g©7th 
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frfr bwm&m i . o 3 8 g §r#fc 0 

'H-NMR(CDC1 3 ) 

3.45 (s, 3H) 6.90 (d, J=5. 7Hz, 1H) 8.12 (d, J=5. 7Hz, 1H) 8.52-8.59 (s, 1H) 

8 2d) 3- 3-v?tKo^5 
?-SlA. 5-c]tryi?^-2-^ 



4-^no-l-^f/l/-i, 3-v?tKn^^y[4. 5-c]tli?y-2 

iO!l-/a^-2-yfyO. 7 4 2mim MT'16^»Lfc 0 @^ 
»3t^3 0 0ml *5 .fctfck 200ml ^JPx, *^SttK 2 0 0 m 1 T' 2 0*5 J; 
tf^fb-?- h y !> A(Dg&fP7k^2 OOmlT'l iHjJlI^Sfc^L, feKS&^^v'? 

-{-TMU HEk*^ : ^f-^3 : 2®^b^l3^^0. 98 0 g%# 
'H-NMR(CDC1 3 ) 

1.79 (t, J=2.4Hz, 3H) 3.45 (s, 3H) 4.81 (q, J=2. 4Hz, 2H) 6.90 (d, J=5. 7Hz, 
1H) 8.11 (d, J=5.7Hz, 1H) 

8 2e) 3- (2-^=/W) -1-^ ^-4-^7^^-1-^/1^-1, 3 
-i?fc Kn-r5^/[4. 5-c]k'y^-2-^ 




H 
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tK ^^^4. 5-c]t°y^y-2-^^0. 041gj3j;Utt^7^y- 
1 -^^>®? t -^Ao^-tvK). 2 0 0 g £ 1 7 S'CTM^^PfiL^ 
Hfcfc^v^-l-^A^^ t--f^V^^;V0. 200gtti, 17 
5 5 °CT 1 6 TOOltfc, a^tr^^Sii^^ avh^ -KTltS! U 
^IB^-g-^ 0 . 0 3 2 g £#fc 0 
'H-NMR(CD 3 0D) 

1.78 (t, J=2.4Hz, 3H) 3.36 (s, 3H) 4.92 (q, J=2.4Hz, 2H) 7.33 (d, J=5. 7Hz 
1H) 8.20 (d, J=5.7Hz, 1H) 
10 MS /b/s (ESI) 286.17 (M+H) + 

mmm 8 3 2 - r 3 - ( 2 -y^-^-) 2 -a-^y- 4 - 

^-1-^-2, 3-^tKP-1 H-^$yyr4. 5-cie'Ji?y-7- 

8 3a) 4- [3- (2-^^U) -\~^,V-2-^V-2, 3-S?fcK 
p-1H-^^/[4. 5-c]t»y^-4-^^] -b'^y^-i-^^ 



15 




20 



S*©#IB«Tx 3- (2-^=^) -4-^Pn-l-^f;V- 1( 
tKP ^^ [4 - 5-c]fy^- 2 -tMft^82d) 0. 8 6 5 gfc 

2-tfpy K>2mi 1 8 0 t;-e 2 mmm Lfcfc, MfCf^^-l- 
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Xfris^m. t -7^v^^x/w5 . o o g %m*., 1 8 o'ct- 5 b#i?§m&u*: 0 m 

g^i?vV4 0 0ml *3j;T^7j< 200ml ^P^, ;fa)l&7k 2 0 0 m IT 2 @*J J: 

nmcrr v v vj*<Dma&m&2 oomit-i nuMfcaa^u mm^?*^? 

S^^^:^^^3 : 2®5>^^IB^^O. 447g^# 

'H-NMR(CDC1 3 ) 

1. 50 (s, 9H) 1. 78 (t, 1=2. 4Hz, 3H) 3. 10-3. 17 (m, 4H). 3. 40 (s, 3H) 3. 59-3. 6 
0 (m, 4H) 4.92 (q, J=2.4Hz, 2H) 6.68 (d, J=5. 7Hz, 1H) 8.08 (d, J=5. 7Hz, 1 
H) 

8 3 b) 4- [7-^o^—3- - 1 2 -**y- 2, 

3-5?tFn-lH-^$^/[4. 5-c]t e y^^-4--r/V] -t?^?S^ 
- 1 -^/l^Vlfc t-^/^^x/U 



4- [3- (2-^-^) -l-^.f-;V-2-^y-2, 3-^th*o-l 

t-'ff-A'XXTA'0 . 44 7g©N, N - i?^ f 5 F 2 0 m 1 
^^hy^AO. 1 4 6 g&itfN-^P^ra/^iM' 5 KO. 2 8 8 g^A(] 
x., Illt6 0^Wlfc o 7^0. 2 1 9 g*5«tU«N-7 f 

o*=^»W 5 KO. 4 3 2 gSrJp^ SITJ1 5B*WMW^ Lfc«, IWfcat^/U 
10 0ml 33«fctf7k 5 0 m 1 SriP^ fifeflSr* 5 0 m 1 T? 2 @i8 itWftflS^ F 
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* a (Dmfa&mm somii m-ejis^gfe^ u M7kmm^ *> ^at« u m 

is : ffl$fea:?vH : lH&ftt&glBfrfrfto. 2 0 1 g£#fc 0 
'H-NMR(CDC1 3 ) 

5 1.49 (s, 9H) 1.77 (t, J=2.4Hz, 3H) 3.05-3.02 (m, 4H) 3.38-3.72 (br. s, 4H) 
3. 75 (s, 3H) 4. 95 (q, J=2. 4Hz, 2H) 8. 06 (s, 1H) 

8 3c) 2- [3- (2--?<?—/U) -l-^f-/U-2-^y-4-h°^.9^y 
-l-J/U-2, 3-^tFD-lH-^?//[4. 5- c ]t°!;^v-7— (A* 



4- [7-^0^-3- (2-^^u) _ 1 _^^_ 2 _^- :¥y _ 2i 3 _ 
v>fc Kp-1H-^S*V[4. 5-c]t"y^- 4 — Y/V] -t°-<7^-l- 
X/Utf^m t-y^oi^r^O . 0 5 0 g <D 1 2 - h°P y K>- 1 m 1 

mm^V^T^ytO. 0 30g % ^it^0. 07 lg, 2, 2, 6, 6 
15 -^h7^f/V-3, 5-^7fi>i?*^0. 0 0 3ml*5j;U?^{^ (I) 0. 
0 0 6 gSr^D^, mm^W^T, 1 3 O^T'l 4^»U^ 6 £j&Bm&ft£PU 
•^nn> ! ?y2 m lfcJ:OtH) 7^p@^ 3 m 1 2 L?c 0 ^ 

20 MS We (ESI) 421.17 (M+H) + 




H 

N. 
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-7, 9-^Kp^!jy-8-ftv vyyfrXnmmM 

8 4 a) 4- (5-7$y-6-^f-/WT5:/-t 0 y $i^-4— fA-) tV^S? 
^- 1 -^^VX}?^ t-^x^f;!/ 



4- [6-^00-5-- ho-t"!; 5^-4— T/k] fc^7^>-- 1 -f>/v 
tfym t-/f;Wx7f/V (ft^6 1a) 5. 0 g h- h V ;U5 0 m 1 

U ifru^ $ > (4 0%, ^ * / 2 . 8 3 m 1 fcbnjfc.fc, 

aafcTsaawft 1 7mrmmks mm®^*& 1 5 om 1 fc^fe. 

ffifrU H£@ft4. 0 5gSrj|fc. #G>*l,fcjifiB#©l g&, x^/-;U2 0 
mlt^iU iWnoyo/^^^A*-^* (•&*.&) £2 0 OmgflPx: 

»e>*tfciKK*iteET»Bu anwb***9 2 0mg#fc. 

15 'H-MBKCDCl,) 

6 1.48 (s, 9H) 3.05 (d, J=4. 8Hz, 3H) 3.07 (m, 4H) 3.55 (m, 4H) 4.48 (br. 
s, 2H) 8.15 (s, 1H) 

84 b) 4- [5-(2-^-/UT5y)-6-^^T$y-t°y *i?y-4- 




5 
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4- (5-7^-6-^f^7^-fy5^-4 — { ;V) fcV^i^-l 
-%Sl>tfy%l t-^f;H^r^2O0mgl:N, N-^f;V*;l/A7 5 K5. 

5 i o 7 m g zmx.± 0 ^mtdTSjE&^sr 2 o mmmn&, Rimm^mamitr 

8mg#?c 0 
10 'H-NMR(CDC1 3 ) 

8 1.46 (s, 9H) 1.80 (t, J=2.4Hz, 3H) 2.99 (d, J=4. 8Hz, 3H) 3.16 (m, 4H) 3. 
53 (m, 4H) 3.60 (br. d, J=2.4Hz, 2H) 4.48 (br. d, J=4. 8Hz, 1H) 8.18 (s, 1H) 
8 4c) 7- (2-7^=./ls) -9-^5^-6- <x^<y*sls-\-4,v) -7, 



H 




0 



4- [5-(2-^=/i.T§y)-6-^^/UT$y-t°y §^y-4— 
\?s<yi/^- 1 t -zfJ-/Vx.x<T/v l 8 m g &Ti? h = M>/K) . 
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5 m 1 fci§#U r. fl\Z.°f-*j3 ;V$~>WM 5 W—As lOOmg £An;ifc 0 

u-*Y?y7 4 -teTflffll U «fBfb£4fe 13. 0 5 m g Sr#fc. 
'H-NMRCCDsOD) 

6 1.85 (t, J=2.4Hz, 3H) 3.52 (m, 4H) 3.70 (m, 4H) 3.76 (s, 3H) 5.21 (q, J 
=2. 4Hz, 2H) 8.53 (s, 1H) 

10 WiSm/e (ESI) 303(M+H) + 
1 ] 

<ttMib&yo (NVP DPP 7 2 8) > 



15 <DPPIV|l^jiOil|Jg(in vitroU) > 

KSffiiil (5 0mM Tris-HCl pH7. 4, 0. 1% BS 
A) tC^WH5<t 9#fetbfcDPP- I V£l OmU/mLI^5J;5^U - 
ft* 1 1 0 n 1 iintfc. £ BfJfE^MT#fcm^l^ 1 5 n 1 «ftlLfc& N 
Sit2 0^y*a'<-^3>'U 2mMl«LfcG ly-Pro-p-n 

20 itroanilide£25/*l UkK^Sk&O . 3 3mM) Mx.X, BmKfo% 

Lite zu&mmtt 20^1, in y ymm 25^1 ^nx.-, l 
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*1 



rnmmw 


IC S0 (u. 
M) 




ICbo in 
M) 




ICso 
(fiM) 


i 


0. 240 


33 


0. 163 


60 


0.119 


2 


0. 0864 


34 


0. 0148 


61 


0. 0619 


3 


0. 325 


35 


0. 0266 


62 


0. 139 


4 


0. 334 


36 


0. 0807 


63 


0. 146 


5 


0. 172 


37 


0. 149 


64 


0. 0325 


6 


0. 450 


38 


0. 150 


65 


0. 0167 


7 


0. 199 


39 


0. 0323 


66 


0. 0593 


8 


1. 16 


40 


0. 0896 


67 


0. 0498 


9 


0. 214 


41 


0. 0917 


68 


0. 187 


10 


0. 251 


42 


0. 0425 


69 


0.224 


11 


0.179 


43 


0. 0678 


70 


0. 0948 


12 


0. 0474 


44 


0. 132 


71 


0.260 






45 


0. 130 


72 


0. 141 


14 


0. 124 


46 


0. 0426 


73 


0. 0484 


15 


0. 319 


47 


0. 167 


74 


0. 0140 


16 


0. 364 


48 


0. 0716 


75 


0. 921 


17 


0. 263 


49 


0. 0400 


: 76 


1. 06 


18 


0. 972 


50 


0. 00365 


77 


8. 13 


19 


5. 41 


51 


0. 130 


78 


3. 80 


20 


0.642 


52 


0. 175 


79 


0. 0042 
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